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Re: Lower Darby Creek Area Superfund Site — Clearview Landfill, Foleroft
Landfill and Folcroft Landfill Annex

Dear Ms. Prisk:

Please be advised that the principal of our firm, Michael F. X. Gillin is the Solicitor for
the Delaware County Solid Waste Authority who has been identified as a potentially responsible
party in the above-captioned Superfund Site. Delaware County Solid Waste Authority is an
active member of the Joint Defense Steering Committee directed by liaison counsel, Michael
Dillon of Morgan, Lewis & Bockius.

It has come to our attention during the recent meeting between your colleague, Brian
Nishitani and yourself along with the Third Party Practice Committee, of which Delaware
County Solid Waste Authority is a member, that the Authority’s original 104(e) response was
missing from the documents which you provided Michael Dillon and the Third Party Practice
Committee. You had indicated in your comments regarding the missing 104(e) response that you
had intended to follow-up with the Authority. It appears that such follow-up action will not be
needed.

I have enclosed a copy of our original response to the 104(e) Request for Submissions
which had been addressed to the Authority regarding the above-captioned Superfund Site. Our
response dated December 3, 2001 was hand-delivered to you by Michael F. X. Gillin, Solicitor
for the Delaware County Solid Waste Authority. It appears that such response must have been
inadvertently misplaced in your records.

Please accept this response for your files. By copy of this letter, I am also sending a copy
to Michael Dillon, Esquire as liaison counsel for the Steering Committee of the PRP Group. so
that there will be no need for you to duplicate such effort.
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This should resolve your need for any follow-up action. We ask that you correct the status
of the Delaware County Solid Waste Authority as being responsive to your 104(e) Request for
Submission. If you need any further information, please do not hesitate to contact us. Otherwise,
we look forward to maintainig our cooperative relationship with the EPA through the Steering
Committee of the PRP’s Group for this site.

Very truly yours,

MICHAEL F. X. GILLIN & ASSOCIATES
BY: ; ]
Aileen M. Campbell

AMC:cd
Enclosure
cc: Michael Dillon, Esquire
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Michael F.X. Gillin, Solicitor

Ms. Carolyn Winter Prisk

(3HS11) U. S. Environmental Protection Agency
Region 3

1650 Arch Street

Philadelphia, Pennsylvania 19103-2029

Re: Lower Darby Creek Area Superfund Site — Clearview Landfill, Folcroft
Landfill and Folcroft Landfill Annex

Dear Ms. Prisk:
In response to your questions regarding the above matter, I offer the following:

1.) The mailing address for Delaware County Solid Waste Authority is as follows: Rose

Tree Park/Hunt Club, 1521 N. Providence Road, Media, PA 19063; phone number is (610)-892-
9620.

a.) The Delaware County Incinerator Authority was incorporated in the State of
Pennsylvania on April 22, 1954.

b.) April 22, 1954; Pennsylvania
c.) None
Further response to question #1:

The Delaware County Incinerator Authority changed its name to the Delaware County
Solid Waste Authority on March 14, 1985 in the State of Pennsylvania.

2.) The Delaware County Solid Waste Authority is responsible for receiving and disposal



of municipal solid waste generated in Delaware County. Since 1958 through 1976, the Delaware
County Incinerator Authority was responsible for the receiving and disposal of municipal solid
waste collected in Delaware County. Since 1985, Delaware County Solid Waste Authority has
acquired a municipal landfill located in Earl Township, Berks County, known as the Rolling
Hills Landfill. Delaware County Solid Waste Authority continues to receive all residential
municipal solid waste collected in Delaware County and some commercial municipal solid waste
collected in Delaware County.

3.) Unknown at this time

4.) Unknown at this time. This writer does know that the incinerator located adjacent to
the Folcroft Landfill operated during the early 1970's and was subsequently closed in mid-1970.
It presently houses the emergency service training facility for the County of Delaware. The
County was responsible for the disposal of all residential municipal solid waste generated in the
County, some of which was incinerated at the Folcroft Incinerator. The method of disposal and
the location at which the ash or other waste was disposed of is unknown at this time.
Information concerning this site and this incinerator are attempting to be gathered for a review of
the archived records.

5.) See attached Delaware County Solid Waste Master Plan.

6.) These documents are attempting to be located in the County Archives which will be
produced if available.

7.) This information is being investigated to determine if any records exist. The County
has historically not collected hazardous substances. The County has only been required under
ordinance to dispose of residential municipal solid waste generated within Delaware County.

8.) The County was responsible for the disposal of all residential municipal solid waste
generated within the County. Originally, it disposed of this waste by incineration at three
incinerator plants located within the County. After the close of the incinerators in the mid-
seventies, this municipal solid waste was transported to various landfills in Pennsylvania and
New Jersey. Since 1985, all municipal solid waste has been transported to its landfill located in
Berks County either as raw msw or as incinerated ash from the American Ref-Fuel trash to steam
plant located in the City of Chester.

9.) This question is being investigated and attempts to find documentation on this is
being reviewed. I am enclosing copies of information I have received regarding Clearview
Landfill which indicates that County of Delaware and the Delaware County Solid Waste
Authority has never used the Clearview Landfill for disposable activities.

10.) Enclosed is the list of all of the individuals who were Board members of the
Delaware County Incinerator Authority when it was created in 1954. Additional information is
being investigated at the present time. By way of further answer, the Delaware County
Incinerator Authority and the Delaware County Solid Waste Authority has never utilized



Clearview Landfill for any disposable activities.

11.) The Delaware County Incinerator Authority and the Delaware County Solid Waste
Authority have never utilized Clearview Landfill for any disposable materials. An investigation

is being conducted to determine whether or not the Delaware County Incinerator Authority used
the Folcroft or Folcroft Annex.

12.) As of this writing, the Delaware County Incinerator Authority and the Delaware
County Solid Waste Authority has never disposed of any substance at the Clearview Landfill.
An Investigation is being conducted to determine whether or not the Delaware County
Incinerator and Delaware County Solid Waste Authority has ever utilized Folcroft or Folcroft
Annex as a disposal.

13.) Response to this question is still being investigated by the Delaware County Solid
Waste Authority. There are no known individuals that are presently alive to substantiate those
persons responsible for the responses to question 13.

14.) Response to this question is still being investigated.

15.) Attached is information regarding the Clearview Landfill which indicates that the
Delaware County Solid Waste Authority never utilized this landfill for any disposable activities.
Further investigation is being conducted to determine whether or not any records exist as far as
the Folcroft and Folcroft Annex Landfills are concerned.

16.)

a.) Michael F.X. Gillin, Solicitor, Delaware County Solid Waste Authority; 230
N. Monroe Street, Media, PA 19063, (610)-565-2211

b.) Michael F.X. Gillin, Solicitor, Delaware County Solid Waste Authority, 230
N. Monroe Street, Media, PA 19063, (610)-565-2211

17.) The archives are still being searched for documentation as to the questions above.

Upon investigation and review of all documentation in the archives, a further submission will be
forthcoming.

If there are any further questions that you might have regarding these responses, please
contact me.

Very truly yours,

- Gilhn, Solicitor

MFXG/dmz-e
cc: Joseph Vasturia, CEO
Francis Catania, County Solicitor
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DELAWARE COUNTY, et al. No. 633

AFFIDAVIT IN SUPPCRT OF
ON SU JUDG

NOW COMES, the undersigned, Matthew J. Hayes, who being
of full age and duly sworn according to law upon his oath deposes
and says.

1. I, Matthew J. Hayes, am the Executive Director of the
County of Delaware.

2. I began working for the County of Delaware in September
of 1977 in the position of Budget Director.

3. Oon June 26; 1979, in addition to being the Budget
Director, I assumed the recsponsibilities of Executive Director of
Delaware County.

4. Since March 15, 1982, to the present, I have maintained
only those responsibilities which accompany the position of

Executive Director.




Pl

5. I am familiar with the history of Delaware County's
Solid Waste operations, and can attest to the fact that the
County of Delaware has been handling its own solid waste
through its own incinerator sites since at least 1958.

6. The existence of such incinerator sites can be
substantiated by referring to the Controllers' Reports for any
relevant year dating back to 1958.

7. The County of Delaware has maintained their own Sclid
Waste Disposal facilities since 1958, as such, the County had
used other landfills for incinerator ash (residue); however,
we have never used Clearview Landfill for trash or residue

disposal.

e e

MTHEW J. HAYES



LIST OF MEMBERS OF
BOARD OF DELAWARE COUNTY
INCINERATOR AUTHORITY 1954

Norman K. Seiple, Chairman
John A. Carr, Secretary
Norman G. Young, Member
Perry Martin, Member
Clarence T. Pepper, Member
James A. Cochrane, Solicitor
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SUMMARY OF REPORT

AUTHORIZATION FOR AND CONTENTS OF REPORT

The results of the preliminary surveys, invedtigations,
recommendations and estimated costs of refuse disposal 1n Delaware
County, the preparation of which was authorized by the articles
of agreement for engineering services with the Authority, are
given in the details of the report and are contained in the

following chapters of this report:

Chapter 1 - Refuse Materlals

Chapter 2 - Presant Refuse Collection and Disposal Practlces
Chapter 3 ~ Populatlion Studies

Chapter 4 ~ Quantitles of Refuse

Chapter 5 -~ Methods of Refuse Uisposal

Chapter 6 ~ Studies of Incineration

Chapter 7 - Studies of Landfill

Chapter 8 - Recommended Methcds of Disposal
Chapter 9 - Estimated Costs

Chapter 10- Prcposed Collection Methods

Chapter 11l- Operation of Incineratiom Authority

This report, of which the following is a summary, 1s intended
to submit to the Delaware County Incinerator Authorlty pertinent
datg upon which can be based a plan for refuse dlsposal in
Delaware County.

PRESENT PRACTICE OF REFUSE DISPOSAL

Bresent practices are largely a continuation from earlier
days when garbage was hauled to piggeries and rubbish to dumps.

Recent laws have been enacted which prohibit the feeding of
raw garbage to pigs, and, where the piggeries are still in
operation, the garbage must be cooked in accordance with the re-
quirements of the State Lepartment of Health. Only a few

piggeries are now in operation in Delaware County and most of the
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garbage 1s hauled outside the County thus involving expensive
haulings.

Lispositious of rubbish has generally been made at dumps
created by abandoned quarries, or at low areas along the Creelks
and Delaware River, These areas are being repidly filled and
no new areas, wlthin reascnable haylirg distances, are to be found
largely due to the expansion of ponulation involving dwellings
and related business activities, 4 portion of the rubbish pro-
duced in Lelaware County could probably be hauled to Philadelphia
for disposal by burning, but, that City has announced that
burning rubblsh must cease as soon as 1ts Incineration capacity
is reached,

NEED FOR REFUSE DISPOSAL FACILITIES

Some thirty five years ago the county recognized the need
for the abatement of sewage pollution In 1ts creeks and rivers
and as a result set up three sewnr authorities to finance the
construction and operation of sewage collecting and treatment
facilities for the major part of the county. These plants,
together with others constructed previous to the formation of the
authorities are located as shown In Figure No, 1.

Today, the county is facing a simllar problem in disposing
of the refuse emanating therein. An Indicatlon of the seriousness
of the problem is that some 200,000 tons of refuse, consisting of
garbage, rubbish, etc., are presently collected each year and
that this will increase to about 300,000 tons per year by 1980,

Recognizing the necesslty for action on the part of various



subdivislons within the 3tate, iIr respect to sanltary dispesal
of refuse, the State of Pennsylvania enacted Act No, 164
(P.L.382),

On April 22nd, 1954, the Delaware County Commissioners
established the Lelaware founty Incinerator Authority with powers
to act in respect to sanitary methods of refuse disposal by
Incineration or otherwise, This body 1s now constituted with
the following members:

Norman K, Seliple, Chalrman
John A, Carr, Secrefary

Norman G. Young, Member
Clarence T. Pepper, Member
Perry Martin, Member

James A, Cochrsne, Sollcltor
METHODS OF REFUSE DISPOSAL

In addition to the present practices mentioned, namely,
garbage to plggeries and rubblsh to dumps, other methods for
disposal of refuse may be employed as follows:

1., Composting

2., Household Disposal Units (Garbage Grinders)

3. Central Garbage Grinding Stations

4, Sanitary Land Fill

5. Incineration
COMPOSTING

The practice of composting garbage and some elements of
rubbish which contain orgenic matter, hss been conducted as a
limited scale 1in Europe, particularly where acreage was extremely
scarce, Several large scale experimental plants have been built
in this ccuntry, but, wherever the process has been considered
for municipal operatlions the costs have been too high, particu-

larly as other means must be used for the disposal of rubblsh,

Purther, for satisfactory results i1t must be sclentifilcally

-3 -
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processed, for the product to be used as a fertilizer, The
practice of composting has, therefore, not gained favor In this
country.

HOUSEHOLD DISPOSAL UNITS

Household dilspesal units, sometimes known as kitchen
grinders, are attracting increasing attention and use. The unist
1s fundamentally a grinder and 1s installed 1n associlation with
the kiltchen sink, disposing of the waste 1n the sanitary sewer,
Where the sewers and treatment plants are desizned for the purposs
there can be no objection to the practice., An added load 1is
imposed upon the sewer to the extent of about 3 percent increase
in flow, an increase of about £O0 percent in suspended solids
and from 30 to 50 percent in the BOD of the sewage dellvered to
the treatment plant. This would probably require additional
facllities at the sewage treatment plants in the County. It is
understood that the Sewer Authoritiles established in Delaware
County now objeet to kitchen grinders because of the added
treatment facilitles recuired, While use of household grinders
may eventually be wide spread, their use would only dispose of
the garbage, Other facilities wcould have to be provided for
dispesine of the rubblsh, so, the use of garbage grinders would
not solve the prespnt'refuse disposal problem,

SANITARY LANDFILL

From the viewpolnt of economy and where acreacge 1is avallable,
the practice of sanitary landfill 1s widely followed., The
process consists of digging a trench 8 feet or more 1In width and

up to 10 feet in depth, depending on the avallabtle acreage and



the term of years 1In contemnlation. A tractor type machine 1s
used to compact the garbare and rubhish as dumped by the
collection trucks, After thorough compaction the material is
covered at the end of each day's operation and a depth of 2 feet
is regserved for final coverage. The cover materials are usually
those which have been excavated in creating the trench.

The areas thus treated can be made available for park or
recreational purposes at a reasonably early date, and the process
cen be started promptly after acguisition of the land. In view
of the pressing needs for means of refuse disposal in Delaware
County, consideration of sanitary landfill practices has been
taken into account,

The studies made indicate that some 2-1/2 sguare miles of
area would be reguired for county wide disposal of refuse by the
year 1980, Most of the available ares consists of swamp lands
in Tinicum Township and the adjoining swamp lands, Landfill
operations In such areas would be quite expensive due to the
necesslty of having to construct dikes and their operating
facillties, and in having to haul the cover materials from points
remote to the site.

As set forth in Chapter No, 7, Studies of Landfill, 1t Iis
indicated the eventual cost by 1980 for county wide disposal

would be about as follows:

Capital Cost $4,600,000,00
Annual Operating and fixed costs 955,000.00
Average cost per ton of refuse 300

Careful consideration of all facts pertaining to the landfill

method of refuse disposal indicates 1t would not be practical for



gounty wide use, Untll the incinerator plants are constructed
it could be used on a temporary basis.

INCINERATION

The process of incineration has been developed throusgh
many years to the point that 1t i1s entirely inoffensive from an
aesthetlc viewpoint, and 1t is particularly adaptable to densely
populated areas such as exist 1in the eastern ahd socuthern
sections of the county, where some 90 percent of the population
lies within about 55 percent of the county area., The estimated
population in 1955 is 501.210 which places Delaware County and
its problems in a class with =such cities and areas as Plttsburgh,
Pennsylvania, Atlanta, Georgia, Milwaukee, Wisconsin, Buffalo,
New York, and others.

The standard basis for estimating incineration capacity is
in tons per day of refuse to be consumed, Two municipalities of
Delaware County, namely, Upper Darby Township and City of Chester,
each having a sizeable poupulation were selected to form a basis
for computing the tonnage load 1n production of refuse in the
county as a whole, Upper Darby Township, population in 1955,
namely 91,280, has recently made a survey of refuse production
which included all classes of activity and results in an average
figure of 3,20 pounds per person per day. The Clty of Chester,
population In 1955, 70,280, contracts for haulage of garbage and
refuse separately, Contact with these heulers revealed that the
average production of refuse amcunted to 2.87 pounds per person
per day. These are both on the basis of 200 collecting days per

year, For a 365 day year the guantities wculd be 2,62 and 2,32



pounds per day respectively.

Commbining the two areas resultas in a population of 161,580
or about 32 percent of the total in the county, snd compensating
for the difference In population results in a figure of about
3400 pounds per perscn per day for 300 collecting days and 2,56
p ounds per caplta per day for a 365 day year,

A careful consideratlon of all data collected and of
comparisons of refuse guantities 1in other citles indicates that
the per caplta amounts of refuse to be disposed of in a 300 day

collecting year would be about as follows:

average dally £2.60 pounds per caplta
Maximem month Z.00 pounds per capita
Maximum day 3.22 pounds per caplta
Minimum month 2.80 pounds per caplta
Minimum day 1,90 pounds per capita

Based on the foregoing the annual productlon of refuse would
be about 800 pounds per capita.

As glven 1n Chapter No, 6, sStudies of Incineration, studies
were made of the capital and annuval operating costs of the three
schemes, namely:

Scheme A ~ Two Incinerator Plants
Scheme B ~ Three Incinerator Plants
sScheme C -« Four Inciner=tor FPlants

The comparatlve costs of the three schemes are given therein

to be as follows:

Scheme 4 Scheme B Scheme C
Capital Co=ts $6,100, 000, $7,000,000, ¢8,000,000,
Annual Costs (1980) 846,000, 1,059,000, 1,172,000,
Costs per ton (1980) #3,50 44,30 %4,70

The foregoing do not include certsin ccests that would be

common to all, such as the salaries of the aAuthority, business
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persounel, costs of water, etc,

The foregolng costs indlicate that 3Icheme &, Two Incinerator
Plants, would te the least costly. However, when hauling costs
are considered, and the objection of havingz a large number of
trucks concentrated at two sites; it 1is indicated that the three

plant scheme would be the more desirable one to use.

RECOMMENDED METHODS OF DISPOSAL

Under Chapter No, 8, “ecomnended Methods of Disposal, there
are glven the recommendations for the disposal of the refuse.
This consists of the construction of three incinerator plants to
gerve a present population of 481,370 of the county total of
501,210, and two landfill operations to serve a present population
of about 20,000, The 1980 estimated peopulatlon to be served by
the two methods would be'658,000 and 65,000 respectively.,

It 1s also stated in this chapter that the munlclpalities
in the sparsely settled westerly and northwesterly parts of the
county now have no Interest in haVing the Authority dispose of
their refuse, UVFor this reason, and as landfill operations, only,
are applicable to these areas, landfill operations by the
Authority are not recommended at this time, Should realty
development occur at a faster rate than now antlcipated in these
areas, the Authority could in the future either dispose of the
refuse by landfill operations, or preferably have the refuse
hauled to one of the incinerator plants,

ESTIMATED COST OF RECOMMENDED CONSTRUCTION

The eatimated construction cost of the recommended three

incinerator plarts s #5,900,000, To this must be added the
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cost of facllities for temporsry landfill operations at the three
incinerator plant sites; the autheority personnel building: the
purchase of land for two sites, together with the purchase of the
present Haverford incinerator plant and 1its land; construction
contingencies; engineering and legal costs and bond discount
amounting to £1,490,000, giving a total cost of *7,390,000,
This was taken as $7.400.C00, a2s the capital cost of the proposed
incinerator program cf consiruction,

The costs of operation and maintenance of the three plants
and the fixed charges of bond retirement and interest costs are

estimated to be as follows:

Annual Costs 1955 1960 1970 1980
Operation Costs ¢ 600,000, $ 625,000, $ 650,000, & 675,000,
Fixed charges 444,000, 444,000, 444 ,000. 444,000.
Totals 41,044,000, #1,069,000, #1,094,000, $1,119,000,
Avg.Tons incineratedl187,800 207,900. 236,700 249,000

Costs per Ton

Operating Costs 3,20 $3.01 2,75 $2.71
Flxed charges 2,36 2.5.4 1.88 1.78
Totals 45,56 $5,15 “4,63 $4,49

Probable average cost per ton $5,00

ANNUAL COST TO EACH MUNICIPALITY

In Chapter No. 9, Estimated Costs, there are given the
estimated annual costs to each of the municlpalities recommended
for ineclusion in the overall progrem of refuse dispcosal by
incineration. Reference 1s made to thils Chapter for these costs,

COLLECTION METHODS

The Authorlty should recognize the needs of having a uniform
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practice set up for the collecting and delivery of the refuse to
the three incinerator plants, The Authority's refuse disposal
agreements with the municipalities should also be based on
heving all refuse delivered to the plants in enclosed or packer
trucks, This should be done to eliminate nulsances generslly
created by the littering of streets with light refuse materials
from open trucks nearby the sltves of the plants,

POPULATION DISTRIBITICN

The distribution of populatlon in the County, revised In
accordance with 1955 estimates,; 1s shown on Figure 2, for the
respective municipalities,

CONCLUSIONS

The presentation of this report constitutes the flrst step
in this important program for the elimination of open, burning,
m-lodorous and vermin infected dumps, Wilth the rapidly expanding
population of the county, requiring the use of lands that soon
may be nearby these dumps, 1t is essential that the succeeding
steps be promptly undertaken to place thls much needed program
in operation., 3teps should be taken to acquire the lands for
the Incinerator sites; the entering into of agreements with each
of the various municlpalities for the disposal of the refuse; the
preparation of plans and specifications for the construction of
the work and arrangements made for the advertising and sale of
the bonds to finance the constructlon of the work,

The execution of the agreements with the municlipallties for
the disposal of their refuse is the next most Important step to
be taken as they will constitute the basls on which the revenue

bonds wlll be sold,



g

CHAPTER I - REFUSE MATERIALS

1, DEFINITIONS OF REFUSE COLLECTION TERMS

As used in this report, the terms empleyed refer to refuse
and its component materials and will have the meanings set forth
in the following paragraphs. In all cases the meanings conform
to the most wide-spread use of the term,

1.1 Waste

The work waste is used to refer to the useless, unused, un-
wanted, or discarded materials resulting frow natural community
activities. Wastes include solids, liquids, and gases. The
gases are principally industrial fumes and smoke; the liquids
consist mainly of sewage and the fluid part of industrial waste;
the solids are classed as refuse., It 1s impossible, however, to
make a hard and fast classification of municipal wastes or to
state absolutely the kinds of materials that constitute that part
called refuse, A part of the solid refuse materials produced in
a community, particularly particles of garbage and rubbish, finds
its way into sewers and is disposed of with the liquid sewage
wastes, Conversely, some food wastes in a geml-liguid condition
are accepted by private collectors of refuse as swill for hog
feeding.

1.2 Refuss

The term refuse is used to refer to solid wastes. Its com-
ponent materials can be classified in several different ways, In

connection with some problems, 1ts point of origin is important



and from this standpoint it can be considered asa made up of domestic
institutional, commercial, industrial, or street refuse. For other
problems the pnint of origin 1is not so important as the nature of
the material itself, and classification might be made on the basis
of organic or 1lnorganic character, combustibility or noncombusti-
bility, putrescibility or nonputregcibility. One of the most use-
ful classifications, however, is based on the character of material
and includes garbage, rubbish, ashes, street refuse, dead animals,
abandoned automobiles, and industrial refuse, of which the first
three classes are most important.

Ordinarily, the disposal of industrial refuse is not consid-
ered a municipal responsibility, although there is a discernible
trend toward municipal collection of some kinds of trade refuse,
The collection and disposal of street refuse is considered a street
cleaning function, the responsibility for the removal of abandoned
vehicles from the streets is usually assigned to the street clean-
ing bureau or the police department, and while the removal and dis-
posal of dead animals 1s not infrequently one of the duties of a
municipal refuse collection agency, it is often managsed more as a
special problem than as a routine activity., The bulk of fthe refus-
cnllection agency's duties consists of the collection of garbgge,
rubbish and ashes,

1.3 Garbage

Garbage is the animal and vegetable waste resulting from the

handling, preparation, cooking, and consumption of foods, It is

composed largely of organic matter and its natural molsture conten



It does not include more than a minimum amount of free liquids,
The term does not include, within its meaning, food-processing
wastes from canneries, slaughter-houses, packing plants, or sim-
ilar industries, nor large quantities of condemned food products,
Garbage originates primarily in kitchens, stores, markets, res-
téurants, hotels, and other places where food is stored, cooked,
or consumed,

Garbage decomposes rapidly, particularly in warm weather, and
may soon precduce disagreeable odors, When carelessly stored, it ir
a source of food for rats and other vermin, and serves as a breedir,
place for flies and other insects.

There is considerable commercial value in garbage as animal
food or as a base for commercial animal feeds, It may also have
some value for its grease content and as plant fertilizer,

The terms "swill," "slops," and "offal," which are frequently
found in city ordinances to define garbage, are not properly syn-
onymous with garbage, "Swill" and "slops" connote semi-liquid
waste material consisting of garbage and freec liquids, HMunicipal-
ities ordinarily do not collect such material, but at times the hog
raisers operating as private collectors haul it from restaurants,
hotels, and institutions., The word "offal" has so many different
meanings that its use has been avoided in the text discussions,

llg Ashes

The term ashes means the residue from the burning of wood,
coal, coke, and other combustible material in homes, stores, inst?

tutions, and small industrial establishments for the purpvocses of
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heating, cooking, and disposing of wastc combustible matcerial,

-

Cinders produced in stoam gonerating plants arc not included within
the meaning of the term.

Asnes are usually composed of a mixture of fine powdory residue,
cinders, clinkers, and smell porticns of unburned or vartially burned
fuel or other materiasls, slthouzn small pieces of metai, glass, and
other noncoubustible materials are usually fcund in it when it is
presented for collection, The mixture is alnost entirely incrganic
and thereiore is valuable for making fills on low land, ever in or
near built-up communities, and it 1s acceptatle in so.e cases for
maintairing unimproved city streets. Except for the dust that may
e created, ashes are nct »objecticnable from a nuisance er aesthetic
standpoint,

The residus from houzslinld refuse incinerators and frou yard
rubtish burners is normally classed as ashes, as are also the reo-
maeins from burning leaves and yard rubbisn in enen fires. Towever,
when garbage 1s only paurtly consumed in inefficiently operated do-
mnestic incinerators, local autcorities may somatimes require that
the contents of irncinerator pits be stored and collected as garbage,

1.5 Rutbish

Fubbish is all refuse not included in garbage and asnes, It
cornsists of a great variety of both combustible and noncombustible
waste materials from househclds, stores, and instituticns. Tiails

e rubkish"

-

waste will be defined mcre specifically under "ccombustib

i

annd "norncombustible rublLish' but whensver the word rubbish is used
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alone it means a mixture cof botih combustible and noncombustible
rubbish, "Trash" is ccnsidered tc be synonymous with rubbish but
thz word will not be emploved in these discussions.

1.6 Corbustible Zubbish

e,

Cowbustibls rubbish couwprises miscellaneous burnable materials,
In goneral it is the organic couponent of rubbislh, sucn as peaper
rags, cartons, boxes, wood, excelsior, furniture, bedaing, rubrer,
leather, tree branches, yard trimmings, and sc on, Some municinal-
ities use this term to mean only suchi designated burnable matzrials
tain

as they will accert at regular collectlions, In such ceses

@]

i

€

m

materials are specifically included cor sxcluded in tneir ordinance
definitions.

Combustible rubbish, though crganic, is not putreszcible; and
does not causs nulsance cr ofiense sven when stored ¢r the premises
fer long nericds. It has a high heat value and when dry burns fresly
without forced draft and without the necessity of adding other fuels,
When collscted separatelv, 1t 1s uscd to scme extent as fuel fer
stean genzration, Often it 1s collected with garbage to nrovide
the necessary fuel to burn this refuse in an incinsrator. Ths papnsr,
raegs, and cartons also have soqne salvage value, particularly when

the market for these waste metselals 1s good,

1.7 Woncombustible Rubbish

Noncombustible rubbish couwprises miscellaneous refusce matarials
that are unburnable at ordinarv incineratcr tewperatures (800CF. to
18C0°F), For the most part, it is the inorganic ccmponent of rub-

ish, such as tin cans, metals, mineral matter, glass, crcclery,
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dust, metal furniture, and the

Noncombustible rubhish 1

2

nuisance, althouzn scas of the

by oxidation, Whecn carelessly

like,
very stable and causes no sanitary
metals undergo slow disintegration
stored cr dumped,

however, 1t is

objectionable on aesthetic grounds,

Thiere has bpzen much discu

public nealth officials as to

that have becn ussd as food contaiuners and, when discarded,

particles of putrescible organic matter clinging tc theu,

ssicn among sanitary enginecrs anrd
the proper classification ol tin cans
have

EBecause

cf this putrescible matter some argumsnt can be advanced for in-

cluding such cans with garbage

, but it i1s now mare or less generally

accepted that under ordinary cconditions the organic matter desiccates

rather than putrifies., Thercef

rubtbisn includés tin food containers,

orz, as used herein, noncombustible

In a warm, moist atmocsphere,

however, thce food particles may serve as breeding wlaces for flies

and other insects and thersfor

e the presence of tin.cans in the

rubbish may necessitate mcrce freguent collection,

The metals, tin cans, bot
roncembustible rubbish have co
are high,

1.8 Yard Rubtish

Yard rubbish consists of

clippings, weeds, leaves, and

Wien rpresented for collectlon

dirt., Yard rubbish is really

tles, and brolken glass c¢c:ntainced in

nsiderable salvage value when prices

tree branches, twigs, grass and shrub

general yard and garden waste materials,
it often ccntalns a certain cuantity cof

a part of combustible rubbish rather

O~



than a main class by itself, but requires separate definition
because municipalities frequently make different arrangements for
its collection and disposal and because some exclude it entirely
from their service,

A considerable part is green vegetaticn which, when kept mois*
or when stored in large masses, decomposes rather rapidly. It is
not ordinarily objectionable, but under certain conditions may
serve as a breeding place for insects. This green material: can
be burned in an inciherator, but will not normally sustain a fire
alone, Dried vegetation, dead leaves, and plants do not cause any
sanitary nuisance and ordinarily will burn readily in an open fire

1,9 Building Rubbish

Building rubbish is the waste material from construction,
remodeling, and repair operations on houses, comuercial buildings,
and other structures, It comprises, among a great variety of re-
jected matter, excavated earth, stones, bricks, plaster, wallpaper.
lumber, shingles, concrete, and waste parts occasloned by the in-
stallation or replacement of plumbing, heating systems, electrical
work, and roofing.

A very small amount of this refuse material is usually ac-
cepted as the normal waste from households and stores, but for tho
most part 1t is not considered a part of municipal refuse, It is
generally regarded as the industrial refuse of contractors and

builders,



1.10 Industrial fefuse

Industrial refuse consists of the solid waste materials from
factories, processing plants, or other manufacturing enteroriges,
The collection of such matter is rarely regarded as an obligation
of the community or even as a governmental function, but rather
as a part of the industrial process. Rafuse of this class include
putrescible garbage frowm food-processing plants and slaughterhouse
condemned foods; building rubbish; cinders from power plants; and
miscellaneous manufacturing refuse,

Because putrescible industrial refuse may cause serious
nuisances and even endanger public health, its storage, hauling,
and disposition are subject to municipal control,

1.11 ¥Market Refuse

Market refuse 1s the garbage from wholesale and retail store.
and markets, resulting from the handling, storage, and selling of
food materials, It originates principally in poultry, fish, veg-
etable, and fruit markets, from the ordinary operations of pre-
paring fresh produce for sale, It does not include condemned foou
or large quantities of spoilled material,

As market refuse is highly putrescible, the protection of th.
fresh food supply of the community makes frequent collection nec-
essary, in many cases by the regular municipal collection agencie-

1,12 Unit Welght of Garbage

The unit weight of garbage 1s subject to many vagaries whicr
greatly influence the result toward one extreme or the other, Fir.

cf all are the restrictions which may be placed upon the house-



holder by existing sanitary ordinances and collection regulations,
If the garbage 1s required to be drained and wrapped, the amount
of retained moisture will naturally be decreased, which togpther
with the added bulk of the paper wrapping will result in a lighter
unit weight per cublc yard,

On the other hand, if householders habitually pack the materi
into containers, or if the cnllectors subsequently compact the lo=
the unit welght tends to increase, Garbage in uncovered contalner.
or open collection vehicles is 1likely to become saturatsd beyond
its original condition during rain, snow, and sleest storms, in-
creasing the unit weight,.

A typical illustration of the range in the weight of garbage
per cubic yard is contained in the following table, which indicates
a minimum of 798 pounds, and a maximum of 1,540, the median averag:

being 926 pounds per cubic yard.

Tons Cubic Yards Pounds Per

City Collected Collected Cubic Yard
Cedar Rapids, Ia, 13,522 33,805 798
Altoona, Pa, 5,166 12,399 833
Los Angeles, Calif, 183,170 1400, 399 916
New London, Conn, 2,527 ,L00 936
Elgin, Ill. 5,553 11,106 1,000
Dayton, Ohio 35,036 115,549 1,500

1,13 Unit Weight of Rubbish

As this class of refuse is composed of a grsat variety of botilr
combustible and noncombustible materials, unit weights will vary
widely, depending primarily on the collsctlon practices of the

various municipalities, as to the materials regularly picked up

-~ 9 =



and those definitely excluded from collection, For example, dry
leaves, tree branches, cartons, cans, and other similar materials
are bulky 1if not thoroughly compacted, and consequently weigh.
relatively little per unit of velume, However, leaves, grass
cuttings, and all garden rubbish in general shrink in volume and
absorb moisture during decomposition, increasing the weilight of
rubbish per cubic yard where this materlal is not collected fre-
quently. A preponderance of bottles, broken glass, metal objects
»f all kinds, plaster, broken brick, and other construction rubbi:.
or building debris will cause rubbish to be much heavier,

As a rule the weight of rubbish will range from about 200 to
675 pounds per cubic yard, the median average being about 250 pow:

Data covering four municipalities.are given in the following table

Tecns Cubic Yards Pounds Per

City Collected Collected Cubic Yarc
Hartford, Conn, '1,&8% 1,840 200
Regina, Sask. 5,58 52,150 225
Jacksonville, Fla, 16,528 195,205 L77
Alteona, Pa, 1,282 3,784 677

1.1y Classification of Refuse laterials

In summary the following table glves the classificaticn:

CLASSIT'ICATION OF RTFUSE MATERIALS

Class Deseription Origin Disposit?.

Wastes from the preparation,
cooking, and consumption of
£ood

Garbage Market refuse, waste from the
handling, storage, and sale of
produce

- 10 =



CLASSIFICATION OF REFUSE HMATZRIALS
(CONT!'D)
Class Description Qrigin Disposition
Rubbish Paper
Cartons, boxes
Combustible barrels
rubbish wood and excelsior From
Tree branches homes,
Yard trimmings hotels,
Wood furniture Institu-
Bedding tions,
stores,
markets,
Metals etc. Municipel
Tin cans responsi-
Non- Metal furniture bility
Combustible Dirt for
rubbish Glass collection
Crockery and
Other mineral dispossal
rcfuse
Refuse
Ashes Residue from fires uscd for
cooking and for heating
buildings
Strect sweepings
Dirt
Leaves From
Street Catch basin dirt Strects,
Refuse Contents of 1litter receptacles side-
walks,
alleys,
Dead Small animals: cats,dogs,etce ygoant
Animals Large animals:horses,cows,etc, lots
etc.
Abandoned
Auto-
mobilies
Solid waste resulting from
industrial processes and manu~ From Private
facturing operations, such as: factories respons-
Indus- food~processing wastes,boiler power bility
trial house cinders,lumber scraps plants,ecte, fcr
Refuse and shavings,metal scraps and disposs’

shavings, etc,
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1,15 Changes In Composition of Refuse

The relative quantities of the various classification of
refuse materials have changed considerably during the past 20 year:
and will probably continue to do so, The ratio of ths percentage
of garbage tn combustible rubbish has changed from approximately
65 percent garbage and 35 percent rubbish to 35 percent garbage
and 65 percent rubbish. In Washington, D.C. and New York, N.Y,
the total amounts of garbage are in the vicinity of 10 percent of
the total amounts of refuse produced.

The cause of this change 1s directly attributable to the
change in the produce marketing methods., Fifteen to twenty years
ago vegetables were purchased, it might be said in the raw, and
when processed for cooking produced large amounts of waste materie
Today this has been replaced to a large extent with frozen foods,
with disposable cardboard covers, and with canncd foods, Even
frozen citrus fruits have largely replaced the fresh fruits which
produced largermnounts of wastes. The quantities of garbage pro-
duced per capita are therefore far less today thar they were 15 to
20 years ago, Rubbish materials, consisting of newspapers, cartor:
bags, cete. have increased,

Changes have also been made in the use of fucls for nouse
heating. Formcrly many homes were heated by coal, but these arc
being replaced to a great extent with either new cil or gas burnir
furnaces, or the existing furnaces are being converted to oil or
gas burners., Practically all ncw homes being constructed are now
equipped with oil or gas burncrs. As a result of these changes the
amounts of ashes produced are practically negligible In arvas hav-

ing high realty valucs,
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CHAPTER 2

PRESENT REFUSE COLLZCTION AND DISPOSAL PRACTICES

2.1 Sources of Information

The information and data contained in the survey of The
Refuse Problem In Delaware County, made by The Fennsylvania
Economy League has been carefully reviewed and spot checked,
With practically no exceptions the collection remains as re-
pcrted therein, As this is an essential part of the progcosed
disposal of refuse in Delaware County it has been copied and
forms a part of this renort.

2.2 Scope of Information

0f the 49 municipalities in Delaware County, L6 furnished
information on refuse collection through the questionnaires., The
three which did not are almecst entirely rural., Observations were
made in the field and pictures were taken, Tabulation of data
received concerning refuse collection discloses the general con-
ditions found,

2,3 Tyves of Vehicles

A substantial portion of all refuse collected in the county
is done with open dump trucks, Thirty municipalities have all
refuse collected 1n open trucks with but four stating that the
loads are covered with tarpaulins., In addition, five others have
a portion of their refuse collected in open trucks, Four munici-
palities claim that covered body trucks are used for all refuse

and two more state that covered trucks are used for part of the
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refuse, Four municipalities claim that packer type trucks pick
up part of their refuse, Public health authcrities normally apprcv
of only the latter two types.

2.4, Pickup Conditions

All refuse is picked up from the curb or alley in 21 munici-
palities, A portion of the refuse from 16 additional political
subdlvisions 1s also collected from the curb or alley. Twenty-two
have some or all refuse picked up at the rear door, cof which 6 have
all refuse picked up at the rear door, Concerning the curb pickup
location, 1t was observed that there was an appmrent lack of en-
forced regulations covering conditions of storing refuse for picku
at the curb, The average refuse set out for collection consisted
of a heterogeneous plle of paper cartons, bags, household articles
and cans easily accessible to dogs, cats, rats and elements, This
method of curb pickup is not an ideal refuse handling practice.
Although economical, curb pickup, under best conditions, has dis-
advantages including unsightliness, tendency to cause litter, de-
mand for rigid collection schedule and potential danger to public
heelth when tampered with by dogs and children, plus the time and
energy required of the individual householder to lug all refuse to
a curb location and return the empty containers to the regular str.
age location.,.

Except for five municipalities, all garbage collected was
plcked up unwrapped as swill, apparently for hog feeding purposes.

Normally it was set out at the curb in covered metal containers.,
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All rear door collections that exist include garbage. Tour mun-

red up

re]
o

lcipalities stated that thelr garbage and rubbisnh was
together. "

A normal minimum spsciflicaticn of rofuse storage for collection
requires sturdy metal containers having tight fitting covers and
limitations as to size, both minimum ond maximan, Items collected
which cannot bs contained in metal covered cans, as discarded furn-
iture and tree limbs, are usually limited in nature, size and wsignt.
Garbage, when collected together with rubtilsh, should be drainzd aand
wrapned.,

2.5 Frequency of Cocllections

Although information concerning freguency was not supplied by
11 municipalitiss, the 33 which .did, present a fairly conmclete
picture.

A summary of collection frequency feollows:

Garbage dunicipalitics
Once per week i
Twice per week 19
Once per week in winter and
twice per wesk in summer 7
Twice per week in winter and
three tilimes per weck in summer 7
Rubtish
Every other week
Once per week 2l
Twice por week Ly

It would appear lcgical to assume that the cost of collecting
refuse twice a wesk wculd cost considerably more than collecting

refuse once a week, Apparently, cther facters more than ccmpensate

- 15



Freq.of

Pickup
Householder Mun., Mun. Annual Rate (Monthly)
Subdigision Contract Cont, Empl. To Household G R
Folcroft Bore G & R 5,57 8 I
Glenolden Bors G & R 3.95 8-12 |
Haverford Twp, G R 6.96 8 2
Lansdowne Bora R G .58 8 -
Lower Chichester Twp. G & R .60 8 L
Marcus Hook Boro G &R 6.28 - -
Marple Twp. _ G &R 21,00 9 9
Media Bora G & R 11,00 8 Iy
Middletown Twp. G & R 12,00 % L
Millbourne Boro G & R 9,25 -12 I
Morton Bore G & R 8.50 Ly i
Nether Prov,Twp, G & R 2L, 00 - -
Newtown Twp, G &R 2,00 20,00 8-12 L
Norwcod Boro G R «9 2=-3 -
Parkside Boro G & R 3.52 - -
Prospect Park Boro G & R 5.0L8 8 I
Radnor Twp, G & R 1@.9 8 2
Ridley Twp. G & R ‘.gz %-8 L
Ridley Park Boro G & R Sl -12 2
Rose Valley Boro G & R 2L.00 8 8
Rutledge Boro G &R . . 6.18 8-l Ly
Sharon Hill Boro G . 3.61 - -
Springfield Twp., G R Q.85 8 2
Swarthmore Boro R G 3,00k 9 2
Thornbury Twp, Pers,Disp. : - -
Tinicum Twp, G R 8,57 Iy Iy
Trainer Boro G & R 5,18 lj-8 -
Upland Bore G & R 5403 -8 Iy
Upper Chichester Twp. G & R 1450 5 L=
Upper Darby Twp. G R 5.30 8 n
Upper Prov., Twp, G 211,00 8 -
Yeadon Boro G & R 7,30 8 i

Legend: R = Rubbish, G = Garbage
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2.7 Schedule of Collection Contractors

The following gives the names of the collesction contractors

Length of
and the areas served as of 1953 Municipal
Customer Contract
Contractor Address Subdivistons (Years)
Atz, William Glen ills Rd, Lansdowne Boro 1
Thornton, Pa,. Sharon Hill Boro 9 mos.
Ball,Walter L,,Jr, 1825 Hook Rd, Rutledge Boro 1
Bandurski,Stanley Boothwyn, Pa, Swarthmore Boro Unknown
Barry, Steven and West Chester Upper Darby Twp. 1
Soltys, S.W, R.F.D.#1,Pa, East Lansdéwne Boro 1
Battipps,Samuel 60 S.Wallingford Nether Prov, Twp. None
Ave,
S.Media,¥edia,Pa,
Blosinker, Jean Downington, Clifton Hts.Boro 1
R.F.D.,Pa, Yeadon Boro 2
Blosinski,J.& E. Gradyville,Pa, Media Boro 1
Prospect Park Boro 1
Newtown Twp., None
Middletown Twp. lione
Blosinski, Petecr Middletown Edgmont Twp, None
Lima Post Office
Pa.
Blunt, George tlorton, Pa, Swarthmore Boro None
Brooks, William Morton, Pa, Swarthmore Boro None
Brown, J.R. 800 Fulton Ave. Darby Twp., 1
Sharon Hill,P.O.,
Pa,
Buckley Bowos, Brookthorpe Rd, Marple Twp., None
Broomall Newtown Twp. 3
Newtown Sq.Pa.
Clark, Birl i1 Washington Ave. Nether Prov,Twp. None
S. Media, > Upper Prov, Twp,. None
Medila, Pa, Roge Valley Boro None
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Contractor

Cormany,William

Crispen, John

Darczuk,Stefan

DeFrank,Anthony

Demko Bros.

Dickerson,Joseph

Donato,Cameron

Dorsey, Morris

Elko, John
Garnet

Grobes, R.W.

Henry, William

Jacobs,Elmer and
McCain, C.

Jasienski PBros,

Address
Delsea Drive
New Sharon
Sewell, N,J,
Folcroft,Pa.
Zebley Road
Boothwyn, Pa,
Garnzt Mine R4,

Bootnwyn, Pa.

R.F.D, #1
Boothwyn, Pa,
Morton, Pa.

“»ilmont Ave,,
t11lmont Park,Pa,

807 Forest Ave,
S, iledia,
redia, Pa,

Pitman, N. J.

1500 Remington St,

Chester, Pa,
Westville, N, J.

L6 Evergreen Ave,
Newtown Sg., Pa.

Reed & Burmont Rds.

Marple, Pa,
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Length of

Municipel

Customer Contract
Subdivisions (Years)
Haverford Twp, 3
Upper Darby Twp. 1
Darby Twp, 1
Folcroft Boro 1
Eddystone Boro 1
Tinicum Twp. 2
Marcus Hook Born 2
tflorton Boro 1
Parkside Boro 1
Aston Twp. 2
Springfield Twp., 3
Upland Boro 1
Swarthmore Boro None
Chester City
Lower Chichester Twp, 2

tfiedia Boro

1
Prospect Park Boro 1
2

Ridley Twp.
Nether Prov. Twp.
Upper Prov, Twp.
Upper Darby Twp.,
iiiddletown Twp,

Nethzr Prov,Twp.
Swarthmore Borc

Upper Darby Twp.

Marple Twp.
Newtown Twp.

.Upper Darby Twp,

None

None
1

None

None
None

1

Ngne
None

1



Contractor

Kinsley, R,

Klodarska, Edward
Knight,Heintzel
Kuliszewski,John
Lafferty,Edward

& Sons
Land, Martin
McCann, R.J.

Matthews, Elton

Messina, Charles

Morris,Patrick

Ockiney,Charles

Orm, Elmer

Phillips,Norman E,

Plerce, Warren

Piner, Frazer

Address
Sewell, N. J.

1510 Steel Rd.
Havertown, Pa,

921 Chestnut St,
Trainsr, Pa,

338 Novis St,
Chester, Pa.

Cook & Academy Ave. Aldan Boro

Glenclden, Pa,

Bethel Road

- Glen Mills

ra,.

1010 Concord Ave,
Chester, Pa,

309 N,Horton St.
Phila,,Pa,

7700 Holstein St.
Phila,, Pa,

Paxon Hollow Road
ifedia, Pa,

516 Brobbs Ave.
Glenoldon, Pa,

538 Vernon Street
Media, Pa,

12 Lafayette Ave.

Collingdale, Pa,

349 S.Swarthmore

Ave,,Swarthmore, Pa,

180 Bonsall Ave,
Sharon Hill, Pa,
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Length of

dunicipel
Customer Contract
Subdivisions (Years)
Collingdale Boro 1
Marple Twp, None
Traincr Boro 1
Upland Boro 1
Uppor Chichester Twp. 6 mc
1
Darby Bore 1
Colwyn Boro 1
Norwood Boro 2
Ridley Twp. 2
Ridley Park Boro 10 mc
Uppcer Chichester Twp., 9 mc
i1illbourne Boro 1
Collingcdale Boro 1
Clifton Hts.Boro 1
Darby Boro 1
Yeadon Boro 2
Marple Twp, None
Lansdowne Boro None
Nether Prov.Twp. None
Lansdowne Boro None
Swarthmore Boro None
Lansdowne Eoro None



Length of
Municipal

: Customer Contract
Contractor Address Subdivisions (Years)
Pratt, George 512 Grobes Ave, East Lansdowne REor» 1
Glenclden, Pa, Ridley Park Boro 1
Rineer, Paul S, Boothwyn, Pa. Aston Twpe 2
R.F.D. #1 Brookhaven Boro 1
Glen Mills, Pa, Chester Two, 1
Glenclden Boro 1
Roswora, Thomas Boothwyn Road S e '
Chestcr, Pa, Glenolden Boro 1
Schreek, Wm., West Goshen Haverford Twp,. 3
West Chester, Pa,
Seceney, John L, 804 Washington Ave. Nether Prov., Twp. None
Moylan P,0.,Pa. Rose Valley Boro None
Seeney,Sylvester 8 Morton Avenue Nether Prov., Twp, None
sorton, Fa, Rose Vallecy Boro None
Swarthmore Boro None
Smith & Son,dJ.R. Colwyn, Pa, Colwyn Boro 1

Super, Nicholas

Thomas, Richard

Weems, Linton

Ceder & Delsesn
Wastville Grove
No J.

Harding Ave,
Morton, Pa,

2.8 Disposal of Refuse

Chester City

Upper Prov, Twp,

Nether Prov, Twp.

None

None

Five principal methods of munlcipal refuse disposal are known
to exist in Delaware County, three of which arc practiced on a mun-
icipal basis, In addition, 1t 1s quite possible that somec csmposte
ing 1s being done on an individual houschold basis. The three
methods utilized by municipalities are hog feeding of garbage,

open dumping of all refuse and incineration of combustible refuse,
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Individual household incineration; over which gquality control
by the municipality is veory difficult, and grinding of garbage with
individual sink disposals which discharge into sewers, are the .
legitimate methods mentioned which are not practiced on a municipsal
basis.

Incineration, together with deposlting of incinerator residue
and noncombustible rubbish in open dumps, is performcd municipally
in only one political subdivision, That municipality is now plan-
ning to remodel 1ts equipment so that garbage can also be burnced ir
its incinerator plant.

Thirty-cight political subdivisions stated that their garbage
was disposed of by fecding to hogs. Raw garbage fecding is not a
complete method. Hogs eat only a portion and the rest has to be
disposed of by some other method, Although Pennsylvania now has
a law controlling conditions of both housing and feeding, the aver-
age hog farm observed in Delaware County has much to be desired in
sanitation appearance.

Forty-seven municipalities indicated that thecir rubbish was
deposited in malodorously smoking, unsightly, rat infested and fly
brecding, open dumps, although one identified the disposal opere
ation as a modified landfill, Four municipalities, as previously
stated, indicated that their garbage and rubbish werc collected
together, which suggests that they disposc of their garbage by the
same method that they use for disposing of their rubbish, The
method of disposal indicated by three of the four subdivisiens!
guestionnaires is by dcposit In an open dump.
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The. locatlons of the.previous rcfuse disposal

given in the following tabulation,

Subdivision Using

Aldan Boro

Aston Twp.

Bethel Twp.
Birmingham Twp,
Brookhaven Bore

Chester City
Chester Twp,

Chester Hts, Boro

Clifton Hts. Boro

Collingdale Boro
Colwyn Boro

Concord Twp.,

Darby Boro

Darby Twp.

East Lansdownc Bore

Eddystone Boro

Edgmont Twp.,.

Folcroft Boro

Disposal Location

Hook Road, Darby Twp.,.

Bullens Lanc,Ridley Twp.,.

Boothwyn,Upper Chichestcr Twp.

Garncet Mine Rd.,Bethesl Twp.
Chadds ord,Birmingham Twp,
Crum.. Lynnec, Ridley Twp.

Westville Grove, F.J.
Milmont Park,Ridley Twp,

Boothwyn,Upper Chichester Twp,

Bullens Lane,Ridley Twp.
Unknown

Hook Road, Darby Twp.,.
7700 Eolsteln Ave, Phila,

Southwest Philadelphia
Colwyn Boro

Chadds Ford,Rirminghsm Twp.
7700 Holstcein Ave,,Phila,
Hook Rd.& Darby Crecek,Darby
West Chestcr, Pa,
Bullens Lane,Ridley Twp.
8th St.& Ridley Crcck
Eddystone Boro

Forge & Middlctown R4,
Middlctown, Pwp,

Unknown

- 2& -

facilitiss arc

Type
Open Dump

Open Dump
Piggery

Open Dump -
Open Dump
Open Dump

Piggery
Open Dump

Piggery
Open.- Dump

|
Piggery 
Opon Dump
Open Dump
Open Dunp
Open Dumgp
Open Dump
Open Dumj
Piggery
Open Dumﬁ
Cpen Dump

Open Dumy



Subdivision Using

Glenolden Boro

Haverford Twp.

Lansdowne Boro
Lower Chichester Twp.,

Marcus Hook Boro

Marple Twp.

Medla Boro

VMiddletown Twp,
i"illbourne Boro
Morton Boro
Nether Prov,., Twp.
Newtown Twp.

Norwood Boro

Parkside Boro

Prospect Park Boro

Radnor Twp.,

Ridley Twp.

Rose Valley Boro

Rutledge Borc

Ridley Park Boro

Disposal Location

West Chester, Pa,.
Boothwyn Rd.Chester, Pa.

West Chester Pk, & Darby Creck

Haverford Twp.

Unknown

Bullens Lanc, Ridley Twp.

Boothwyn,Upper Chichester Twp,

Milmont Park, Ridley Twp.
Reed Road, Marple Twp,

Bullens Lane, Ridley Twp.
Gradyville, Edgmont Twp.

Unknown

Southwest Philadelphia

Boothwyn,Upper Chichestor Twp,

Bullens Lance, Ridley Twp.
Hook Road, Darby Twp.
Norwood Fark & Darby Croeck
Norwood Boro

Bethel

Unknown

Gradyville, Edgmont Twp,.
silmont Park, Ridley Twp.

Hock R4 .&Darby Cr.Darby Twp,
Belvoir R4, ,Plymouth Twp.
Montgomeory County,Pa,

Bethel Rd., Glen lillls
Bullens Lane, Ridley Twp.

Unknown

Unknown

Philadelphia
Boothwyn, Upper Chichester
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Type
Oppn Dur
Piggery

Incinersat
eand dump

Dump

Piggery
Dump

Dump

Dump
Piggery

Dump
Piggery
Dump
Dump
Dump

Piggery

Piggery
Dump

Dump
Piggery

Piggecry
Dump

Dump
Piggery



Subdivision Using

Sharon Hill Boro

Springfield Twp.,

Swarthmore Boro
Thornbury Twp.
Tinicum Twp.

Trainer Bor.

Upland Boro

Upper Chichestsr Twp,

Uppcr Darby Twp.

Upper Providencec Twp,

Yeadon Boro

249 IList of Haulers

Disposal Location

Unknown

8l Saxer Ave.Springficld
Boothwyg,Upper Chichestour

Hanby's Corner,Delaware
Personal Disposal
City Dump, Tinicum

Hanby'!s Corncr, Delaware

Boothwyn,Upper Chichester Twp,

Unknown

Hook Road, Darby Twp.
West Chester, Pa.
Pitman, §. J.

Sewell, N, J,
Westville, N. J.

Unknown

Downington, Pa.

7700 Holstein Ave.,Phila.,Pa,

Dump & F11l1
Piggery

Eiggery

Dump
Piggery

Piggery

Dump
Piggery
Piggery
Piggery
Piggery

Piggery
Open Dump

In the intcrvening period since the issue of the report by

The Pennsylvenia Zconomy League,

some changes have occurred in

respect to the dumps in use and the personnel ce¢ngaged in hauling

refuse, The active dumps and piggeried are indicated in the Ap-

pendix.

Returns from a questionnairc addresscd to each of the munic-

ipalities gave the haulers and cost basis on which the respective

contracts for hauling were made.
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5 did not reply; they are as follows;
Eddystone Boro
liarple Twp.
wedia Boro
Newtown Twp.
Upper Providence Twp,

An additional 5 municlpalities advised that there was no
organized collection service in effect, In some cases a dump 1s
available to the householder at certain periods, and in other casecs
disposition of refuse is arranged by the householder through hauler
or otherwise, These municipalities arec as follows:

Bethel Twp.
Birmingham Twp.
Concord Twp,.
Edgmont Twp,
Thornbury Twp.

The 39 municipalities making reply listed the haulers for

garbage and refuse respectively, and supplied information as to

the contract price involved, The following list identifies those

replying together with the names of haulcrs engaged in the services

Municipality . " Hauler

Aldan Boro E., Lafferty & Sons G & R

Aston Twp. Demko EBEros G
Louls Bruni R

Bethel Twp. No collection

Birmingham Twp., No collection

Brookhaven Boro iiarty DeFrank G & R

Chester Cilty Nicholas Super G
Cameron benato ' R

Chester Hts. Boro Houschold contracts G & R

Chester Twp. Wi, Demko G
Merty DeFrank R

Clifton Hts. Boro Wm, Demko G
Charles Messina R

Collingdale Boro Daniel Kinsley G

Norman Phillips R



Municipallity

Colwyn

Concord Twp.,
Darby Boro

Darby Twp.
East Lansdowne Boro

Eddystone Boro
Edgmont Twp,
Folcroft Boro

Glenolden BRoro

Haverford Twp.

Lansdowne Boro

Lower Chichester Twp.
Marcus Hook Boro
Marple Twp,

Media

iniddletown Twp.,.
Millbourne Boro
Morton Boro

Nether Prov, Twp.
Newtown Twp.
Norwood Boro

Parkside Boro
Prospect Park Boro

Haulecr

Stanley Bandurski
John Kulisgzewskl

No collection
Wi, Atz
John Leonard

Wm, Demko
George Pratt

Wmn, Demko
John Kuliszewski

No Reply

No collection
Walter & Robt. Adams
John Kuliszewski

E. Lafferty & Sons
Jonn Kuliszewskil

George Barry )
James Butler )
Wra, H. Schreck)
Jos. Blosenski)

Municipal

Stephen Barry

8 private collectors

Camcron Donato
Tony DeFrank
No reply

No reply
Various private
E. Matthews

Wm, Demko
Mfunicipal

Morris Dorsey
No reply
Martin Land
Municipal

Marty DeFrank
Charles Schumm )
Christian Walter)
Cameron Donato
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Municipality

Radnor Twp.
Ridley Park Boro

Ridley Twp,

Rose Valley Boro

Rutledge Boro

Sharon Hill Boro

Springfield Twp.

Swarthmore Boro

Thornbury Twp,
Tinicum Twp,

Trainer Boro

Upland Boro

Upper Chichester Twp.

Upper Darby Twp.
Upper Prov,. Twp,
Yeadon Boro

Legend: G = Garbage;

Hauler

Municipal
Raymond J. McCann
John Kuliszewskil

Martin Land & Sons
Cameron Donato

Sylvester Secney )
Samuel W, Battipps)
iflorris Lorsey )
Birl C. Clark )

Stanley Bandurski
Walter L, Ball

Wm. Atz
Municipal

Edward M, Seder
Municipal

dtanley Pandurski
Wm. Brooks )
Sylvestor Seeney)
Warren Plerce
L. W, Grobes

Mo collection
Frank Darczuk
municipal

Stanley Bandurski
HMunicilpal

Waltcr & Robt, Adams
George Fratt

Wm, Demko
Municipal

Municipal

No reply

Jane Blosinski
Charles Messina

R = Rubbish

No reply 5; total 49 - no collsction S.
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2,10 Cost of Hauling

With the practices prevailing in Delaware County, the term
"Hauling" means for the most Part, disposition of refuse, as well,
In scme cases the hauler 1s operating his own dump, while in other
cases a charge per load is fixed by the dump operator, In elther
case, the charge 1s increasing from year to year depending on the
term of the contract,

A review of the replies to the questionnaire shows that the
contract price is widely variable, depending upon the location
available for dumping and the route mileage involved. Four dumps
have been closed since the lssue of the Pennsylvania Zconomy League
Report in 1953, either because of being filled or because of pro-
testations of neighborhood residents, It is estimated that only
7 dumps are in actlive service at this time and some of these are
approaching a filled condition, A sizeable amount of refuse is
presently disposed of outside the CGounty,thus adding to the cost,

Following is a summary of the contract price reported:

Delaware County, Penna, Garbage Rubbish
Year: Year

Aldan Boro ¢ 3,266.00 & 7,73L.00
Aston Twp., 3,600.0 9,000,00
Bethel Twp,  meee- e
Birmingham %wp, 00 memmee == eem—e -
Brookhaven Boro 1,750,00 5,250.00
Chester City 39,750.00 103,333.33
Chester Twp, 2,800,00 6,950.00
Chester Heights Beron = ececmee == coemee -a
Clifton Heights Boro 3,500.00 10,350.00
Collingdale Boro 3,6L0.00 10,650.,00
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Garbage rubbish

Delaware County, Penna, Year Year
Colwyn Boro ¢ 979,00 ¢ 3,000,00
Concord Twp.e === == mee e
Darby Boro ly,200,00 15,000,00
Darby Twp., ly,560.00 16,500,00
East Lansdowne Boro 2,388.00 5,000,00
Eddystone Boro mmecam == mmemea e
Edgmont Twp,  mmemeem e mmeee e
Folcroft Boro 3,200.00 5,000,00
Glenolden Boro 5,200,00 9,000,00
Haverford Twp. 63,7L3.88 85,756.22
Lansdowne Boro 2,997,00 8,991.00
Lower Chichester Twp. 1,725.,00 5,175.00
Marcus Hook Boro 650,00 6,737.50
Marple Twp,  memee == eem—eme e
i.edia Boro  emmee ma mmeme -
wmiddletown Twp, 0 @ mmeem -e me—me e
illbourne Boro 975,00 2,925.00
liorton Boro 297,00 981.00
Nether Providence Twpe = ==m=== «=  ~=-—- —-
Newtown Twp, =mmem— - === e
Norwood Boro 3,060.,00 6,000,00
Parkside Boro 1,223.75 3,671.25
Prospect Park Boro 3,L400.00 7,488.00
Radnor Twp. 5,000,00 2,1100.00
Ridley Twp, 12,000,00 39,626.00
Ridley Park Boro 4, 490,00 8,000,00
Rose Valley Boro = ==ee- == —-eee ==
Rutledge Boro 1,500.,00 2,100.00
Sharon Hill Boro 1,200,000  —---- -
Springfield Twp. 31,475.00 L9, 000.00
Swarthmore Boro 8,000.00 = m=me= -a
Thornbury Twp.  =s=== == memee e
Tinicum Twp. 2,400.00 = —=m-- --
Trainer Roro 960,00 = eeeee -
Upland Boro 15,000.00 l1,950,00
Upper Chichester Twp. 3,360.00 9,000.00
Upper Darby Twp, 60,000,00 250,000,400
Upper Providence Twp., = ===== == ==ee= ==
Yeadon Boro 9,408,00 16,672,00

Total = %_301,397,.63 5 _716,240.30
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DELAWARE COUNTY INCINERATOR
DELAWARE COUNTY, PENN

DAMON & FOSTER
CONSULTING  ENGINEERS
SHARON. HLL, PA,
COTTON, PERCE, STREANDER, INC.
ASSOCIATE ENGINEERS
NEW YORK  CITY, NY.
MARCH 1956

- N e Y ] [
sCavt or m.l%

Legend
® —Duvmps

| —P/'yﬁery




From the foregoing, we arrive at a total of $301,397.63
for disposition of garbage, and {716,240,30 for rubbish, making
a grand total of $1g017,637, To this figure should be added
the various household and commercial contradts which, it 1s
estimated, will bring the total to §1,250,000,00,

The replies have been reporduced and are to be found in
the Appendix,

2,11 LOCATION OF PRESENT REFUSE DISPOSAL FACILITIES

It is seen that disposal practices vary widely. Fig., 3
shows the active dumps and piggeries now operating within the

County.
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CHAPTER 3
POPULATION STUDIES

3,1 Need for Studies

Future forecasts are required to determine the population that
must be served by the proposed refuse disposal facilities. These
have been made to the year 1980 as this probably represents the
maximum foreseeable time for which the disposal facilities should
be planned. Changes in the environmental factors of the county,
which may cause a change in the quantities of anticipated refuse,
make forecasts of populations and refuse quantities beyond the year
1980 difficult to ascertain,

1.2 Present Environmental Factors

Delaware County has a land area of about 185 square miles.
It is the second smallest county in the state, but has the third
largest population as based oa the 1950 U.S. Census. It has large
residentlial areas varying from large estates in the northcastern
township to sectlons consisting of block after blcck of row houses
such as cobtained in the City of Chester and to a lesser extent in
other municipalities of the county. The county has the third larg-
est total dollar value industrial output and the largest per eapits
industrial output in the state. uigst of the wage earners live in
the county. Many of the residents are employed in the nearby bus-
inegsses and industries of Pennsvlvania dad ‘Delaware,

The industrial statistics of the county for the year 1950 wer.

as follows:
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settling out as an objectionable coating that litters the neigh-
borhood and produces complaints from the citizenry. A combinaticn
of carefully designed expansion chamber, baffde walls, checker flues,
and particulate control systems“should effectively maintain fly ash
and stack gas quality within workablc limits,

An effective method of dust and smoke eontrol is 1in use at
the Framingham plant. A Peabody type spray impinge is installed in
eacn furnace outlet. Water that has becn used for the cooling of
the water tube walls is piped to the scrubbers and flows down
through the scrubber through a scries of small cpenings. An in-
duced air draft fan pulls the flue gas through the scrubbers in an
opposite direction to the flow of the water. This causes the flue
gas to pass through myriad drops of water which wet and knock down
the small particles of fly ash contained in thc gaseous products of
combustion, Approximately 3000 gallens of water are required per
ton of incinerator capacity for high efficiency wet scrubbing with
an outlet temnerature of about 200°F,

The design of the Philadelphia Harrowgate incinerator plant
provides a dust eliminator in the main flue ahead of the two chim-
neys, £Each eliminator has three rows of water sprays, each row
having five nozzles on the top and sides of the chamber. The bottom
of the chamber is in the form of a pond, on which the gas stream is
directed, The dirty water is drained off to a settling chamber and
then to the storm sewer., The discharge end of the dust eliminator
is provided with baffles which present a staggered impingement sur-

face to the gas travel to reduce moisture entrainment carryover.
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It is stated that between 1,500 and 2,000 gallons of water are
required per ton of plant capacity for obtalning proper condition
and -an outlet temperature of dbout 600° F,

The foregoing incinerator design featurcs and means pro-
vided for dust and fly ash removal, removes the aerial nuisance
aspects of the usual incinerator plant, This, together with a
pleasing appearing plant structure and good housekeeping in its
operation, should allow the locating of the incineratcr plants in

comparatively close proximity to residential areas,
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CHAPTER 6
STUDIES OF REFUS< INCINERATION

6.1. NUMBERS OF PLANTS

6.1.1. PLANT LOCATION

As Delaware County has an area of some 185 square miles, with
population densities varying from sparse to thickly settled, it is
at once apparent that a single incinerator plant, while the least
costly, would not from a cost of collection standpoint, be
economically feasible. In an area such as this it 1s generally not
advantageous to build one large incinerator plant, but rather to
construct smaller units strategically located in reference to
population densities and lengths of haul. Studies were therefore
made of various numbers of plants ranging from two to four.

The locations and areas to be served by each of the plants
are shown on the plans describing each incinerator plan and are as
follows:

SCHEME A - TWO PLANTS LOCATED AS FOLLOWS:

District A - Upper Darby Township, adjacent to Darby Creek and
nearby Garrett Road.

District B - Aston Township, adjacent to Chester Creek and
nearby Pennell Road.

SCHEME B - THREE PLANTS, LOCATED AS FOLLOWS:

District A - Haverfeord Township, at the site of its existing
incinerator plant nearby Darby Creek.
District B - Glenolden Borough, adjacent to Muckinipates Creek ar.

nearby Chester Pike.
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District C - Aston Townshilp, adjacent to Chester Creek and nearby

Village Green Road.

SCHEME C FOUR PLANTS LOCATED AS FOLLOWS:

District A - Haverford Township, at the site of its incinerator
plant nearby Darby Creek.

District B - Glenolden Borough, adjacent to !Muckinipates Creek
and nearby Chester Pike.

District C - Aston Township, adjacent to Chester Creek and nearby
Brookhaven Road.

District D - Thornbury Township, adjacent to Chester Creek and
nearby Forge Road.

It is to be noted that most of the foregoing plant locations
may be termed hillside locations allowing the economical use of
two level plants. They are adjacent to streams or creeks fron
which an amnle supply of water is available for water spray contro:
of dust and fly ash. The water supply from Muckinipates Creek
for the Glenolden Plant 1s quite low during the summer months and
for this location the effluent from the Muckinipates Authority
Sewage Treatment Plant would be used as the scurce of water for
dust and fly ash control. Sufficient areas are available at these
sites for settling ponds to remove the dirt contained in the water
from the dust and fly ash removal devices. There 1s &also suffi-
cient area available at each site for the dumping of the ash and
clinker resulting from the burning of the refuse for many years in

the future.
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No, of Total

Estab~ No,of Total
Class of lish- IEmpioys Wages and Capital Value of
Industry ments es Salaries Invested Troducts

Chemicals & .
allied products 26 6,145 & 25,611,300 ¢ 63,367,000 € 337,774,600

Clay,Glass &
Stone products 13 266 832,600 999,500 3,048,600

Food 2 kindred
products 53 960 2,30l,300 3,003,L00 14,439,300

Leather & rubber
goods 5 10l 1,602,300 213,400 1,438,L00

Lumber & its man-
ufacture 27 63 1,605,100 2,001,100 9,899,300

rmetals & metal
products 92 21,879 77;05l,700 90,601,700 359,152,200

viine & quarry
products 11 176 563,900 960,700 1,680,200

Paper & priating

industries L5 3,865 15,048,100 35,965, 8cc.. 85,359,800

Textiles & Tex-
tile products L1 68,169 20,381,200 23,80l,500 76,542,200

n

Tobacco & its

products —— = == —— m—— - —— e e _— = ——
tiscellanzous
products ho 5,768 19,10k, 00 32,L4h5,000 55,858,100

Reilroad repair
shorps 5 329 1,107,300 1,71%,&00 __ 1,493,800
Grand Total 358 L8,304 *18L,015,200 (255,076,500 946,680,500

The above figures, for the year 1950, were compiled by the

Bursau of Statistics, Department of Internal Affairs, Comnonwealth o:
Pennsylvania,

23343 Methods of Forecasting Populations

There have been five standard methods of fprecasting future
population in use for the design of water and sewage works, trans-

~ h



portation and other municlpal facilities in order to design these
for a reasonably useful 1life, There are as follows:

- Arithmetical Progression

- Geometrical Progression

- Decreasing Rate of Increass
Graphical Zxtension
-.Graphical Comparison

VW 1O
i

Arithmetical progression assumes a constant annual increase
increment betwsen two census years and thoe increase betwecn census
years, divided by ten give ths annual increase, Tnis metiod of
estimating future population is simple and easily understood, but
it is one that, howaver, cannot be extended far into the future.

Geometrical progression 1s the forecasting of population in
a manner similar to that of money at compound interest except that
the interest is being added constantly instead of annually. This
method gives a higher future population than the arithmetical pro-
gression method for the post census years. Decreasing rate of in-
crease is based on the assumption that the rate of increase de-
creases as the population increasces being somewhat similar to the
financial law of decreasing returns.

Graphical extension and comparison consists of extending
future populations on thc basis of coaparisons with othcer cities
of similar type to the one¢ under consideration., Rates of increase
are taken for these and the points of beginning arce taken as of
similar populations, The future growth is then assumed to follcw
the average increases of those chosen for comparison.

These methods are, however, influenced by other facters. Uc

city or town grows in exact accordance with the arithmetical or
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the geomctrical progrission methods. Coaparisons made with the

past growth of other siuilar municipalitics may be misleading du

)

to tho many factors that may have influcnced the previcus growths

of these, It i1g of coursc generallv truc that as municipalitics
become larger the annual rate of incrcasc bocoazs less,. Chenges

in transnortation, mothods of housing, genoral ccenomic conditions,
incustrial developmenrt also influcsnce the protlem, Therefore, while
mathomatical analysis arc helpful, the conclusions recached must be

ol

tewpered with judgment and basca on a study of local condItions

ih J b
gencral living ¢nvironment snd in arcas sucl: as Delawarc County,
on industrial development and its cffce¢ct on cconomic oppertunity

and stability,.

3,1 Past Fepulations of County

The past population growth ef the County has boeon consistont,
with cach census showing a substantial increase, Past populations
arz onlv cxtended back to the ycar 1870 as witih the excepticn of
the City of Choster and some of the othor municipalitics, it was
largely rural orior to this tine,

Fooulations from tho ycars 1870 to 1950 werc as follows;

Increasc pir Decads

ats
o

Toar Fooulation Numerical Porcent
1870 47,979 ~-- -
1880 56,101 8,122 17
1890 74,683 18,582 33
1990 L, 762 20,079 27
1910 117,900 23,1Ll 274
1920 173,084 52,178 i, 3
1930 280,26l 107,180 61.5
190 310,756 30,492 10,9
1950 Lk, 230 103,478 33.3
1955 501,410 87,176 (5 years)

#+Westimated
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3.5 Estimated Future Populations of County

If a population is expanding in a society of unlimited econer:
opportunity, the rate of increase is comparatively constant, If i*
is expanding in an area of limited economlc opportunity, the rates
of increase must tend to get less and less as the population grows,
so the rate of increase is then some function of the population
itself, limited by the level of economic opportunity.

For the past nwaber oi years thiere has been a generally consus
increase ia the industrial economy of the county. There probably
will be a continuing increase i1 this activity for the next 10 to
15 years, but after this it may increase or remain stationary, ana
for that matter it may decrease., This must be considered in fore-
casts of future populations as well as trends in the housing con-
struction activities, available land and cother factors,

Each of the L9 political sub-divisions of the county were
studied to ascertain rates of past growths, avallable land for home
construction, The rcesults of these studies are shown graphically
for each sub-division in the apnendix to this revncrt, Eased on
these and a continuing industrial activity for the next 1¢ to 15
years after which it would decrease, the future pcpulation of the

county has been estimated to be as follows:
Increase per Decads

Year Pqpulation Numerical Percent
1955 501,410 — ——
1960 560 450 58,800 11,7
1970 657,595 Z 1&5 1Z.3
1980 703,690 .9

The foregoing past and estimated future populations are shov

graphically on Figure No. Yty 7.7



3.0 Populaticns of Political Sub~Divisicons

ks previously stated past populations were sscured from the

U.

N

. Census Zurea. Tor eecy censis year., Tnese were carefully
studisd to wndicate the past retes of growth of sach sub-divisicn
and projected to indicate future rates of populatior increase. Con-
sideration was given in the forscasts for futurs hopulation to such
factors as available land for realtr develonuent, clossness to in-
dustry, possiktle industrial growtin and development, desirabpility of
land, etc.

The estimated future populations of eachi sub-~division, arranged

in alphabetical order, are given in ths following tabulation:

. POPULATIOUS
Sub-Division 1655 15960 1870 1980
Aldan BRorough é,luo L, 1100 I, 790 L, 900
Aston Township , 740 6,350 11,000 1i, 000
Bethel Townshio 1,700 2,320 3,600 ,600
Rirmingham Township 920 1,800 3,350 5,000
Rrookhaven Dorough 3,030 I, 100 6,000 8,000
Chester Heights Lorough ety .700 2,250 3,000
Chester Townshin Iy, 080 6,250 11,350 12,000
City of Chestar 70,230 73,500 76,500 78,000
Clifton Peignts Toroush 8,040 8,100 5,900 9,000
Collinmaale Berough 10,000 10,700 20,300 11,000
Colwyn Forough 2,200 2,300 2,060 2,700
Coricord Townshipn 2,300 3,200 6,000 7,000
Darb s berough 1b,120 1L,600 1, 800 15,000
Derby Township 9,990 11,900 13,600 1u,C00
Zast Lansdowne Borcugh 3,010 3,700 3,760 3,800
mddyatone torcugh 3,230 3,400 3,600 3,800
Bdgmont Township 1,280 2,100 3,500 5,000
Foleroft Borough L,l30 5,700 75300 £,000
Glenclden Borough 7,010 8,000 4,350 8,L00
Haverford Townsnhip 19,160 55,000 6L, 00C 63,000
Lansdowne Borough 12,3940 13,600 1i, 000 1u,100
Lewer Chichoster Township 3,350 3,950 5,160 1,000
mercus Foolk Borough 3,870 3,870 3,950 I, 000
erpls Township 11,180 15,600 22,000 27,500



Sub-Division

Media Borough

fiiddletown Township
Millbourne Borough
liocrton Borough

Nether Providence Township
Newtown Townshilp

Norwood Borough

Parkside Borough

Prospect Park Borough
Radnor Township

Ridlevy Townshin

Ridley Fark Borough

Rose Valley Borough
Rutledge Borough

Sharon Hill Borough
Springfield Township
Swarthmore Borough
Thornbury Township
Tinicum Township

Trainer Borough

Upland Borough

Upper Chichester Township
Upper Darby Township
Upper Providence Township
Yeadon Borough

POPULATIONS

Totals

1955 1960 1970 1960
6,250 6,800 75000 7,200
7, 1uo 8,500 16 850 20,000
900 910 925 guo
1,800 1,900 1 950 2,000
8 220 12, Soo 15 300 16 000
ZO 10,800 18 600 2o 000
5, 8uo 5 920 6 000
2 080 2,230 2,300 2,350
6 ,1.80 7,ooo 7, 1500 7,600
18, ,370 22,000 28,200 30,000
26 800 30,000 31, uoo 32,000
580 uoo 7, 60 7,800
560 20 990 1,150
950 960 980 1,000
6,500 ,000 7,500 7,700
21, 1850 25 uoo 28 800 30,000
5 830 6 120 250 6,300
2,370 2,750 300 6 ooo
5 800 5,900 350 6

2,080 2,200 2, "%00 50
u,8uo 5,200 6 000 6 , 1100
go 9,050 18 000 21,000

91 2 9k, 300 98 000 1oo,ooo
u,qao ,180 10,900 12,000
11,470 11, uso 124;00 12,200
501,L10 560,L50 657,595 703,090

The foregoing populations for each munleipality are shown

graphically in the Appendix,
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CUANTITILS OF RETUSE

L.l SOURCIS COF LIFORMATION

The results of the questionnaires sent out by the Econony
Leagus to the L9 political sub-divisions in the County indicate
that there are practically no accurate records kept of the amounts
of refuse collected and disposed of., As given in its report, five
of L9 stated they kept some form of rccord, two of ths returns
gave the quantities in cubic yards which, due to the variations in
weicht, is not accurate, This 1s readily understandable as with
the contract metnod of collection and disposal of refuse tue mun-
icipality is not interestecd in tonnage but in the contract price,

Those having some knowledge cf the amounts collected are the
collecting contractors, They, however, consider their costs in
terms of truck loads rather than in tons, Ths contractor collect-
ing refusc in the City of Chest:r keeps failrly accurate records of
the truck loads of refuse collectcd., A program of truck weighing
was set up and by means of this a determination was made of the
daily tonnage collected, Upper Darby Township made a recent survey
of the weight of refuse collected for determining tns capaclties of
the incinerator plant 1t has under consideration for consgtruction,
The data collected from these sources were averaged and a deter-
mination was made of the amount of refuse for disposal in pounds
per capita per day. This factor was then used to deterimina the
capacities of the various methods of rofuse disposal studied in

this report,
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.2 RESULTS OF CHESTER INVESTISATIONS

The City of Chester lets contracts for the collection of

rubbish and garbage. Rubbish is collected five (5) days per week

all the year and garbage is collected six (6)

days per weelk during

the summer months and five (5) days per week during the winter

months,

The amounts of rubbish collected average

Days of Week

Summer (July, August and September)

Monday
Tuesday
Wednesday
Thursday
Friday

Total per week
Average per day
Peak day

Winter (October through June)

Monday
Tuesday
Wednesday
Thursday
Friday

Total per week
Avecrage per day
Peak day

as follows:

Tons per day

66,00
66,00
8L.00
72 .00
6., 00 _

372.00 tons
7h.lbo ™

82.50
87.25
108,75
91,00
112.50

;82,00 tons

gé.uo "
112,50 "

Baged on the foregoing quantities the total amount of rubbish

collectsed per year would be as follows:

Summer collection 13 weeks at 372 tons 11,836 tons

Winter collection 39 weeks at 482 tons _18,798 ™

Total per year

-l -
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The operation of the incineration plants is based on the burning
of the refuse for 300 days per year, On this basis the average
tons per day and the per capita amounts are as follows:

Tons per day 78,78

Pounds per capita per day 2.24
The amounts of garbage collected average as follows:

Summer (May through September)

Monday Lo.0 tons
Tuesday 25,0 "
Wednesday Lo,0 "
Thursday 12,5 "
Friday 12,5 "
Saturday Lo.0 M

Total per week 170,00 "
Average per day 28,33 "
Maximum day ho.00 "

Winter (October through April)

Monday 25.0 tons
Tuesday 20.,0 "
Wednesday 10,0 "
Thursday 15,0 "
Friday 30,0 "

Total per week  100.,0 "

Average per day 20.0 "

Peak day 30.0
Based on the foregoing gquantities the amounts of garbage collector

per year are as follows:

Summer collections 21 weeks at 170 tons 3,570 tons
Winter collections 31 wesks at 100 tons 3,100 "
Total per year 6,670 "
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With 300 incinerator plant operating days the average tons per
day and the per capita amounts are as follows:

Tons per day 22423
Pounds per capita per day 0.63

The totals of the foregoing averages are as follows:

Tons per day Pounds per capita
Rubbish 78,78 2.2l
Garbage 22,23 0.63
Totals 101,01 2.87

The variations betwecen winter and summer collections are as follc-

Tons Pounds per
per day capita per day Percent
Summer = Rubbish Th Lo 2611 72
Garbage 33 0.80 27,
Totals 102,73 2.91 100,0
Winter - Rubbish 96.4 2e7 82,8
Garbage 20,0 0.5 17.2
Totals  116.l 3.30 100.,0

The peak day collections of rubbish and garbage are as follows:

_Summor_ _Winter_
Rubbish 8Ly tons (Wed.) 112,50 (Friday)
Garbage o " " 30,00 "
Totals 2L " 142,50

The foregoing Indicates that the days of maximum collections are
somewhat different for summer and winter collections, This equal-

}s05 pounds per capita for population of 70,280,
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The 1investigations were made to secure the pounds per capita
of rubbish and garbage to be disposed of and the variations thereir

These are given in the following tabulation:

Rubbish Garbage Totals
Annual average 2.2l 1bs., 0063 1lbs. 2.87 1bs.
Summer collections 2,11 " 0,80 " 2,91 "
Winter collections 2.7 " 0,56 " 30
Peak days 3-20 n 0085 n .OS i

li.3 RESULTS OF UPPER DARBY INVESTIGATIONS

In Upper Darby refuse collection is a municipal function,
Accurate quantities of refuse collected, giving variations 1n its
amounts, were not readily available. The figures were therefore
interpolated to secure the information necessary to determine the
total amounts collected and the variations thercin, Rubbish is
collected five (5) days per week and garbage six (6) days per week.

The amounts of rubbish collected were interpolated to be as

follows:

Summer (July, August and September

Monday 130
Tuesday 115
Wednesday 120
Thursday 130

Friday 115

Total per week 610 tons
Average per day 122 ™
Peak day 130 ™

Winter (October through June)

Monday 165
Tuesday 135
Wednesday 145
Thursday 165

Friday 135
Total per week 745 tons
Average per day 1ho "
Peak day 165 "
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Based on thec forcgoing quantities the total amount of rubbish

collected psr year would be as follows:

Summer collections 13 wecks ® 610 tons 7,930 tons
Winter collecctions 39 weeks @ TL5 tons 29,0b5 "
Total per year 36,985 tonx

The operation of the incinerator plant 1s based on the burnin
of the refuse 300 days per year. On this basis the average tons
per day and the per capita amounts would be as follows:

Tons per day 12343
Pounds per capita per day 2673

The amounts of garbage collected average as follows:

Summer (May through September)

Monday 26.7 tons
Tuesday 20,0
Wednesday 267 v
Thursday 26.7 "
Friday 26,7 "
Saturday 20,0 "

Total por week 146.8
Average por day 2 .h "
Meaximum day o 7

Winter (October through April)

ifonday 1.l
Tuesday 16 0
Wednesday 1.l
Thursday 1.
Friday 1,0
Saturday 16 0

Total per weeck 117.6 "
Average per day 19.6
Maximum day 2l.l "

Based on the foregoing quantities the amount of garbage collected

per year would be as follows:

Summer collections 18 wceks at 146,8 tons 2,62 tons
Winter collections 3l weeks at 117.6 tons 3, 908 n

Total per year 5,6lL0 tons
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With 300 incinerator plant operating days the average tons
and the per capita amounts are as follows:

Tons per day 22413
Pounds per capita per day 0.L9

The totals of the foregoing averages are as follows:

Tons per day Pcunds per capita
Rubbish 123,30 2e71
Garbage 22413 oLl
Totals 145,43 3,12

The variations between summer and winter collectlons would

be about as follows:

Tons Pounds per
per day caplta per day Per cent
Summer - Rubbish 122.0 2.67 82.9
Garbage 2L by 0.53 17.1
Total 16l 3.20 100.0
Winter -~ Rubbish 149,0 3.27 88.0
Garbage 19.6 0.ls3 12,0
Total 168.,6 3.70 100.0

Peak day collections of rubblsh and garbage are as follows:

Summer Winter
Rubbish 130.0 165,0
Garbage 2647 21.L
Totals 156.7 186,
Pounds per cap, per day 3.3 L+ 05

The variations in the amount of refuse to be disposed of are

given in the following tabulatlon:

Rubbish Garbage Total
Annual average 2.73 0,49 3,22
Sumer Collections 2.67 0.53 3,20
Winter collections 3.27 Ooh3 3470
Peak days 3,61 0.59 fe20

- L6 -



L.li COMPARATIVE GQUANTITIES

Investigations were made of the quantities of refuse as
collected in other cities. A study by the United States Public
Health Service for average collecting service gave the following

pounds per day per capita:

Summer Winter
Mine, Max, Min, Max,

Garbage 0.30 2¢3 0.2 1.2
Rubbish 0.60 1.8 Oelt 1.1
Ashes 0,12 Oe2 1.9 3.2
Combined 1,20 3. 2e1 55

New York City designing its incinerator plants used the

following average per caplta weights:

Garbage and rubbish 2433 lbs,
Coal and Ashes 0,37 "
Sweepings and litter 0.11 "

Total 2+81 lbs,
Maximum monthly 120 % of above
Minimum monthly 85 % of above

Figures of Los Angeles County gave an average of 2,7 pounds
per capita per day, Others per capita per day amounts of refuse

are as follows:

Winnipeg, Canada (1947) 560 1lbs. per capita per year
Loulsville, Ky. (1947) 2.23 1bs, i day
Philadelphia, Pa. (1955) 13,25 1lbs, " n "

L5 ©PER CAPITA AMOUNTS FOR DELAWARE COUNTY

Investigations of the amount of refuse collected in Chester
and Upper Darby indicates average annual per capilta amounts of
2,87 pounds and 3.20 pounds, respectively, but there are many par:

of the county where these amounts would be considerably less,
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A careful consideration of the data collected, together with spot
checks of other county areas and comparisoens of refuse amounts in
other cities indicates that the per capita amounts of refuse to be
disposed of in a 300 day collecting and incinerator operating year.

would be about as follows:

Pounds per Capita Per cent
Average annual 24,60 100
Maximum month 3.00 115
Maximum day 3.22 123
Minimum month 2,20 8l
Minimum day 1,90 T3

The annual production of refuse would be 300 times 2.60 pound:
per capita per day, or 780 pounds per year per capita,

L6 TOTAL AMOUNTS TO BE COLLECTED

Based on an annual average of 800 pounds per capita per year
the tons of refuse that would be collected in the entire county fc

each of the listed years would be about as given in the following

tabulation:

1955 1960 1970 1980
Aldan Borough 1,656 1,760 1,916 1,960
Aston Township 2,696 3,340 L+ 1,00 5,600
Bethel Township 680 928 1,440 2,000
Birmingham Township 368 ZEO 1,340 2,000
Breokhaven Borough 1,212 1,640 2,100 3,200
City of Chester 28,112 29,400 30,600 31,200
Chester Township 1,632 2,500 Iy, 540 ly, 800
Chester Heights Borough 196 280 900 1,200
Clifton Heights Borough 3,216 , 360 3,560 3,600
Collingdale Borough 11, 000 a,ZBO Iy, 360 L1, oo
Colwyn Borough 880 920 98l 1,080
Concord Township 220 1,280 2,L00 2,800
Darby Borough 5,048 5,8L0 5,920 6,000
Darby Township 3,996 Ly, 760 S,LL0 5,600
East Lansdowne Borough 1,l0hN 1,180 1,50k 1,520
Eddystone Borough 1,292 1,360 1,450 1,520
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1955 1960 1970 1980

Edgemont Township 512 840 1,L00 2,000
Foleroft Borough 1,772 2,260 2,920 3,200
Glenolden Borough 2,96l 3,200 3,guo 3,360
Haverford Township 19,784 22,000 25,600 27,200
Lansdowne Borough 5,176 5,440 5,600 5,6L0
Lower Chichester Township 1,30 1,580 2,06k 2,800
Marcus Hook Borough 1,548 1,548 1,580 1,600
Marple Township I, L72 6,240 8,800 11,000
Media Borough 2,500 2,720 2,800 2,880
Middletown Township 2,856 3,400 6,740 8,000
Millbourne Borough 360 36l 370 376
Morton Borough 720 760 780 800
Nether Providence Township 3,288 5,000 6,120 6,400
Newtown Township 2,516 Ly, 320 7,440 8,000
Norwood Borough 2,26l 2,336 2,368 2,100
Parkside Borough 832 892 920 9l10
Prospect Park Borough 2,592 2,800 3,000 3,0l0
Radnor Township 74348 8,800 11,280 12,000
Ridley Township 10,720 12,000 12,560 12,800
Ridley Park Borough 2,632 2,960 3,104 3,120
Rose Valley Borough 22h 248 396 L60
Rutledge Borough 380 38l 392 iele]
Sharon Hill Borough 2,600 2,800 3,000 3,080
Springfield Township 8,660 10,160 11,520 12,000
Swarthmore Borough 2,332 2,448 2,500 2,520
Thornbury Township 9ﬁ8 1,100 1,720 2,%00
Tinicum Township 2,320 2,360 2,510 2,560
Trainer Borough 832 880 1,0L0 1,140
Upland Borough 1,936 2,080 2,400 2,560
Upper Chichester Township 3,096 3,620 7,200 8,400
Upper Darby Township 36,512 37,720 39,200 440,000
Upper Providence Township 1,992 2,072 l1,360 I, 800
Yeadon Borough L,588 1,580 I, BLO 1,880

Totals - Tons  200,56L 224,180 263,038 281,236
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CHAPTER 5

et

METHODS OF RzFUSE DISFOSAL

5.1 DISCUSSION O HMETIODS

It is not proposed to give a complete discourse od each methoc
of refuse disposal, but rather to briesfly describe each method in
terms of what the method 1s and its applicability to disposal con-
ditions as applied to Delaware County.

The following methods are discussed in this chapter,

1l - Garbage Reduction
2 « Composting of Garbage
3 - Garbage Grinding:

a, Houshold Grincers
be Grinding Stations
L, - Landfill Disposal
5 - Incineration of Refuse
It 1is to be noted that the first three methods cover only the
disposal of garbage, which today is only some 25 to 30 percent of
the total refuse produced, This means that witi The use of either
of these methods all refuse, with the exception of garbage, must bc
otherwise disposed of. Incineration or burning would be the most

likelwv method of disposing of this type of refuse,

5.2 GARBAGE RENUCTION PLANTS

5.2.1 Where Used

Many years ago garbage was the largest constituent of the
refuse materials, being from 65 to 80 percent of the total. Ashc-
were collected separately in the larger cltles and haulcc to dumps
ihere garbage was reduced the rubbish was hauled with thz ashes tc

city dumps. At that time the amount of rubbish was negligible ar
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compared with the amounts produced today. Reduction was, therefore
a revenue producirg mcthod of garbage disposal,
Among the larger garbage reduction plants were the follow-
ing:
New York, N. Y.
Chicago, Ill,
Los Angeles, Calif,
Columopus, Ohio
Indiansapolis, Ind.
St. Louis, Mo.
Philadelphia, Pa.
Reading, Pa,.
Most of these plants have becen abandoned in favor of other

metnods of refuse dlsposal,

5.2.2 Description of Msthod

Briefly the method of garbage reduction as installed at
Barren Island consisted of cooking the garbage to separato the
grease from the solids in so called digesters, After cooking, it
was discharged to pans below the digesters from which it was passed
through roller presses. The water and free grease then flowed to
a grease separating tank from which the grease was skimmed and the
liquid or water flowed to a sewer. The solids fron the presses was
fed into dryers to evaporate the 1llquid contained in the pressed
garbage. The dried material was then delivered to extractcrs where-
in the grease left in the dried garbage was extracted by means of a
solvent, After the final grease extraction the material was passed
tc secondary driers, The final dried material was then conveyed to

a tankage storage bullding for final shipment, The operation ef
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othsr gorbags roduction plants werc sorewhat similor to the Parren
Iglend plont, c¢zxecept thoat sone of ths olants did nct use 2 solvent
for finei groase wXtraction,

The dricd moterial wes sold and usod for fo.d and fortilizer
and thoe grensce was sold rer wvarious proccessing puarzcesss, Tao vlant
cd nulsance cenditions au. to ths escaws of digester z2nd cookour
gnses and gascs frow tonv apparatus eond dryors.

5 2.3  Prusent 3tatus

With compnratively lorge per caplta cmounts of garbn

I3

process was cconomical when tixs sale price of tankage ond zrocosc

was niigh. Thach of tis tims the prices ol thesc wore low and por

Syt
g

Tihils togueth.r wita Tlic nuisances

i

caplta oporating costs viero iz

I L

U

crcated by plents, led to tiucwir gradual abanconm:nt and to thoe use
of othir metiicds of gartoge diswosal,

Yiith ths presont low per capita production of garbage thc
proccss wouldvnot be cconomically feosible for Lolawere County.
In cdlition tec the disposnl of garbage, conatituting soce 20 te 25
nercesnt of the total rofvss to Lo disposed of, othur wicns world
inve to be nrovided for thy diswosal of thie rubblsn,

5.2 COLIOSTING OF GARBAGE

Cedel Nobt a Now Procoss

Co.mvosting 1s not new, TFor coenturicvs faracrs aove pilod
menurse and othosr brernyard wastes In heops to produce, monthis latecr,
v humus like metorial witi fortilizer propertlies ond 1n mon” »orts

of the world farm compcsting playe an important rcle 1in agriculturc,
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Composting municipal garbage has long been practiced in
Furope. Poor natural resources and intensive farming operations
have led to a search in these areas for fertilizers produced by
composting of organic waste to take the place of the more expensiv:
inorganic chemical fertilizers,

In the United States, soil conservation and rebuilding throug
the use of organic fertilizers has not assumed a great role in ag
riculture because the organic fertilizers produced by composting
rmust compete with cheap Inorganic fertilizers., At the present tir:
more is known about the bio-chemnical processes that enter into com
posting than about operating costs under commercial operations,

Several large scale experimental plants have been built for
the composting of garbage and glowing reports have been made of
the results secured. Wherever the process has been considered
for municipal operation the costs have teen too high to warrant
its use, particularly as other means must be used for the disposal
of the rubbish,

54342 BASIC STEPS IN COMPOSTING

The fundamental steps for aerobic composting include (&)
removal of noncompostables, (b) grinding, (c) moving and placing
for composting, (4) turning or aerating, (e) regrinding and baggins
or storing in bulk for sale,

Removal of non-compostables must be undertaken to permdit
efficient grinding, Tin cans, and glass are the most cbjectionab!l
If separate collections could be enforced the segregaticn of con-

postables would be a simple matter, From a practical viewpoint.
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composting operations must be based upon the assumption of mixed
refuse arriving at the compost plant., To mechanize the removal
procedure, a conveyor belt with magnetic sorter for ferrous metals
should be provided, Hand picking of non-combustibles from the con-
vevor belt will remove glass and other objectionable items. Hand
picking of rags for salvage may be profitable and paper can also
be salvaged 1f desired., EBElower arrangements have been used to
remove excess paper from the conveyor belt for salvage purposes.
Tests of the amount of compostables remaining after 1nitial seg-
regation from a study of a number of California cities indicates
that approximately 66% of municipal garbage can be composted.

The second baslic step necessary for good composting is
grinding of the raw refuse, The development of efficilent grinders
which can handle the abrasive American refuse and render it fit
for composting is one of the problems which must be solved to make
this method of waste disposal economlcal and practical. Grinding
is important because 1t makes the raw material susceptibel to bac-
terial decomposition,

Care must be taken during the grinding cperations to pre-
vent the raw material from becoming too soggy to compost., For
rapid composting of municipal refuse a moisture content between
L0 and 65% has been found to be most desirable. If moisture con-
tent is too high, additives such as straw, paper, soil or sawdust

must be added during the grinding cperations.
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After grinding opcration, thu raw matcriql st be stacked
or piled for acrobic decompesition. Various cclls or digesters
heve boon developed in which deccomposition may procced, usually
with thce addition of air te kecep the procuss acrobice To kecp cest
down, opcn air composting can be practiccd in meny ports of the
Unitod States where the amount of rainfall is low and ground toup-
craturcs are high,

5.3.3  Currcnt Status of Coumposting

Compost Cormoration of Amcrican Opcration 2t Cakland,Calif

The 6akland plant was the first large scalc, commorcicl,
opcn~air opcration in the United States. Startcd in 1950, opur-
ations were suspended in 1952, pending a redosign of buildings and
machincry., To date, composting has not bocn rosumcd,

Freazoer Oporation ot Wt., Wolf, Pennsylvania,

Process and mechanical difficulties forced the abandon-~
ment of this digestcer-type of plant,

FPrazer Opcration at Bayshore, Long Island,

Operations in the digester were unsuccessful, Instcead
of 10 tons per day os prodicted, compost production averaged only
3 to 3-1/2 tons por weck., Faulty dusign of the digestser plus me-
chanical difficultics werc blamcd,

Frazer Operation at Chicago Stockvards,

Early opcecrations of composting manure in 2 digoestcecr woerc
abandoncd and replaced by a combination open-a2ir ond dizestor pro-

Ce58Se
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Organiculture, Inc. Opcration at miami, Florida,

This digester-type plant has boen in oporaoticn for about
a year and is still in tho cxperimental and promotional stage, Only
a small purcentage of trec and brush trimmings collccted by the city
arc utilizod by the corporation, S L e

In the veor 1950 a process of composting or furmentation
was preoposcd for “iami, Mlorida,., Private intecrests propcs.d to
finance the construction of 2 Q00 ton plant at a cost of £2,400,000,
The process was proposcd by Vordicr and was basced cn the plant con-
structcd =t Cannes, Francc. Aftur long and carceful considoration
it wos deeided not to accept the proposal, Sincce thien iami hes
dcecidced to disposc of its refusc by incincrations Onc plant has
boen constructed and plans arc being made for othur plants,

Composting Opcrotions of Grewth, Ince, N.Y.,N,Y.

A pilot plant of the digestor-type locoted on Staten
Island has becn reportcd a succcss. Backed by cxporicrnce obtained
from this operation, Growth, Inc., a non-profit organization, in-
tonds to cnter into contract with mgnicipal officials to build mun-
icipal composting plants, using bond issuvs to gain the Initial
caniteol, All profits are to go into an cductional fund.

5.3.L  Vonturcs Becing Considurcd

¥ansas City, #isscurl

‘ A promosal was made by Growth, Inc., to build 2 digester-
type of composting plont for Xansas City. The plont was to cost
200,000 and handle 150 tons of garbage daily. Roecent infermution,
nowever, indicates that Kansas City is continuing hog fouding as a

disposal mcthod,
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Hagerstown, lMarylend

Early in 1952, officials of iagerstown signsd a contract
with the Frazer interest for the construction of a composting plant
like the one at Bayshore, Long Island. In April, 1953, they decided
to cancel the coantract after hearing about the Baysnhore plant's 4diff.
iculties,

Milwaukee, Wisconsin
s

In 1952, iilwaukee investigated the possibility of com-
posting municipal refuse in open-air piles., It was estimatec that
a plant handling 100 tons of refuse per day would cost about ¢250,00¢
After careful consideratiomn, the city decided that composting was
not economically feasible.

University of California Research

The Sanitary _ngineering Research Laboratories at Rich-
mond, California, spent two years investigating the practice and
fundamentals of open-air composting., Results of these studies show
that: (a) for evnen-air comnosting in climatez similar to tiaat of the
San Transcisco Ba7 Area, coimpost can be produced fron municinal
refuse in 12 to 21 days; (b) the addition of special innocula of
bacteria or enzymes is unnecessary ; and (c) the greater technical
problem currently assoclated witii open-alr composting 1is tinat of
designing eguipment sultable for grinding the umixed rz=fuse and turn-
ing the composting pile.

Michigan State College Research

The Department of Clvil and Sanitary dngineering has had

a high-rate composting digester in operation for cver a jear. It is

o/
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reported that garbage is converted by a continuous flow grocess into
a stable coupost in 2 to 3 days. BSeeding is accomplished bw re-
crcling a nortion of tre end vroduct. From a desscristion cof the
process, it appears that raw garbage rather than refuse is emploved
as the raw material.

5.3.5 Composting for Delaware Countr

A careful consideraticn of all present factors indicates
that comuposting is not appnlicable to the condition pertaining in
Delaware County, Separate services would nhave to te provided for
the collecticn »of garbage constituting sowme 20 to 25 percent cf the
total refuse, and other means, such as incineration, would have to
be provided for the disposal of rubbish,

S. L GARBAGE GRINDING

SJi.1 GENZRAL

The idea of grinding garbage for disposal with sewags 1is
over 30 years old. In 1923, Fox and Davis introduced ground garbage
into sewers leading to the sewage treatment plant of Lebancn, i a.
Keefer &~ Mranz bv laboratory and fileld stu’ies demonstrated that
garbage could be ground, carricd by city scwers and nandled 1n the
Ralti.ore,Md, sewags plant, In Durianm,N.C.,garbage was ground =aid dis
charged to the sewer system during pealt waste pseriods associatzd
with the watermelon season., At Indianapolis, Ind., a garbage grind-
ing station discharged wastes into tne sewage, At Schncectady, W.Y.
garbage was discharged into toe sewers in the early tlhiirtics,

There arc three wmeti:ods of dual disposal of garbage with

sewage; (a) by installing household garbage grinders and dilscharging
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the ground material, mixed with water, into the sewer; (b) by
installing central municipally operated stations for grinding
garbage to which 1t 1s hauled and then ground and dumped into the
sewer; and (c) by hauling garbage to the sewage treatment works,
where it is ground and discharged either into the raw sewage or
into the digestion tanks,

S.1.2  HEOUSEHOLD GRINDERS

SJio2.1 Usas of Grinders

The installation of household grinders progressed slowly
from their inception around 1921, and until the beginning of World
War II only some 55,000 installations had been made, Since the
end of that war, a number of manufacturers have offered household
grinders, so that their use has become more general, Marketing
records of the National Elecctrical Manufacturers' Asscciation
indicate that the total number of grinders installed in the United
States was over 1,000,000 in 1951, Many installations have been
made since then,

Universal adoption of grinders would be necessary if
methods of collection and disposal of refuse are to be materially
affected., In many cases, garbage may constitute only about 10 per
cent of the total volume of refuse collected. As a very large
proportion of the municipal refuse cost is in collection, the
removal of less than 10 per cent of the material to be collected
will result in but little saving in collection costs, The cost
of household grinders will probably keep many comnunities from

being wholly equipped with them,
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Although many large cities cncourgge the installation of
housechold grindcrs, a number of them still prohibit¥ their use. Som:
1imit their disapproval to installations in hotels, restaurants,et:
In some cases, disapproval is duc to apprchension that the existing
sewagec treatment plant will be overloaded. In others, the fear,
entertained also by some states, 1s that thirse may be damage to trh
stream control program. In Indiana, citiecs operating sewage trczt-
ment works on a revenuc bond basis arc authorizcd to issue revenu.
bonds to finance the installation of kitchen garbage grinders, if
adequate sewage treatment faecilities exist,

As far as known, the Pennsylvania Btate Department of Hesal
does not prohibit the use of household grinders,provided the sewag.
treatment plants have sufficient capacity to properly trcat the
combined wastes. In Delaware County all scwage plants have been
designed for the trcatment of sewage only and not for the combined
garbage and sewage solids, Thore ars some installations . of garbags
grinders but the number is so small that the effects of garbage
solids are not noticeable in the operation of the sewage treatment
plants, To provide a county widec usc of housshold grinders, or tc
include ground garbage from central garbage grinding stations,
would require the making of considerable cxtonsions to existing
sewage trcatment facilitiecs, The thrcee sewcrage aut:oritiecs oper-
ating in the County now prohibit the use of houschold garbage

grinders.
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5.1.,2.2 Installations

Jasper, Ind, (pcpulation 5,200) attracted nation-wide
attention in 1949 by its dccision to dispose of all decavyable food
wastcs frowm hemes by kitcnoen garbage grinders, This decision made
it the first community in thoe United States,and probably in the world
to attompt elty-wide installation ¢f household garbage grinders.

At proscnt, over 900 grindcrs arc in use, scrving 754 of the coﬁ—
murity!s population., As a rcsult of thils ducision, plans feor a
sewage troatment plant for a design population of 10,500 (1975)
wore reviscd as follows:

Wlthout Garbage Garbage and Suwage

Design Ilow 1,0 1..G.D, 1.0 +1.53.D.

Comninuter Cne 15" One 15¢
2 units-1.55 hr.

Primary scttling 2 units-1.55 hr,

dctoention dectention
Leration Tanks 2 units-5,2 hr, 3 units 7.8 hr.
dectcention detontion

Final settling

2 units-2.6 nr,

2 units-2.6 hr.

dctention detention
Slvdgs Digestors 1 unit-lL.2 2 units-6,6
cu.ft, /cav, cu.ft,/cap.,

Sludge EBuds L units-1.9 8 bods=3,2

sq.ft./cap. sq.f5./cap.
The Jasper scwage treatment plant is cf activated sludge type
As shiown in the foregoing,the inclusion of gerbage grinding causcd
about a 100 porcent increasc in the asration tanks, = 2C0 pircent
incrcase in thoe sludze digestion tanks and a 300 porcint increasc in

the sludge drying bods.
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A joint study of the "Jasper Plan" covering the period fron
March 1950 to October 1951 was madc by the Indiana State Board of
Health and the U,S. Public Health Scrvice. A summary'of the find-
ings is as follows:
1, No noticeable increasc in water usc,

2., No dclcterious cffcct on the sewcrs (sizes 6" to 12";
vclocities 1.75 to 6.8 ft. pur sec.)

3. Organic load (B.0.D.) increasdd from 0.12 to 0,18 1b,
pcr capita per day.

i, Organic load attributable to ground garbag: has varicd
considecrably in terms of secwage load.

S+ Grecase obscrved was 0,07 pounds per caplta per day.,

6, Pcak B.0.D., loadings from garbagec were in thce neighorhood
of 250 percent of the average,

Te The concentration of volatilce solids in the grit was arou.
80% and thc moisture contont about 76%.

8, Average concentration (B.0.D,) of raw sewagc ranged from
228 pep.m, with 8% grinders to 410 p.p.m. with 72% grinc

9. Suspcnded solids removal by primary tanks avceraged about
70%.

10, When no wastec-activated sludge was prescent, raw sludge
concentration averaged 5.8% with volatile solids contont
of 72%; with such sludgc, the concentration dropped to
3.,5% with but littlc change in thc volatile content.

11, Results of sccondary trecatment were crratic bccausc of
the usual operational difficulties whcon breaking in a
new scwage trecatment plant,

12, Indications werce that the number of flics werc recduccd,
due to thc iaproved garbagc-handling practiccs.

13, The rodent population also appecarcd to bé reduced,
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Los Angcles, California

About one family in eight in Los Angocles (population
2,000,000) has kitchen food-waste disposcrs in operation, a total
of roughly 80,000 grinders, The incrcasing usc of grindors has
resvltcd in a stcadily reducing quantity of garbags collocted by
city forccs, which dropped “rom 0.65 pound per capita pcr day in
1946-47 to 0.48 in 1951-52,

Until very rccontly there has been no evidence of the
ground garbage in the scwer system., However, the nced for main-
tenance incrcaszd in the uppor toerminus of a sewer built on a
reclatively flat grade and sorving a number of apartment houses, as
hecavier particles scttled out and clung to the side of thce scwer,
causing odors, Also, a hcavicr blankct of scum was obscrved in
the wet wells of the pumping plants, caused by garbags floating
on the sewage., Thoe ground food wastes have not proscntca any prok
lems 1In thc sewage treetment plant,

There wore 31,000 new disposers installed in 1952 and
5,000 are expected to go in during 1953, The City looks with
favor on this increased usc of grinders because of their reductiorn
of fly and rodent lazards, odor nuisances, ctc, and bucausc of the
useful by-products obtained from thc treatment cf the fced wastes
with the sewage at the sewage plant,

Cleveland, Ohio

Betweon 15,000 and 20,000 grinders are in opuration in
Cleveland (population 915,000), or onc for every 13 househclds.
About 2,000 are being installoed esach year. No substantial change
in the character of tho refuse collectud could be attributed to tk
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grinders, No scwer line has given any troublc bocausec of the
grinders; nor has any apprcciablc difficulty been experienced at
the scwage treatmont plent. The City strongly favors the adeption
of grindcrs as a step toward cleaner houschold conditicns, less
garbage to be collected by the Clty forces, and less of a load on
tho municipal iIncinerator.

Oklahoma City, Oklahoma

There are about 4,000 grinders in usc in Oklahoma City
(population 224,000), or onc per 15 familiecs. They arc boing
installed at the ratc of 300 psr year., The City ordinance provide
for the installation of domestic grinders in single-family houses
only, No diffcrence has beon obscrved in the amount of garbage
collected (which is fed to hogs), in the functioning of the secwer
lines, nor in the operation of thc sewage treatment plant,

Detrolt, lilchigan

In Detroit (population 1,850,000) therc are abcut 20,00C
domestic grindsrs, or onc for every 23 families. Iilorc arc boing
installed at the rate of about 2,500 pur year, Thoere has beon no
measurcable decrease in the quantity of refuse collected (garbage
and rubbish arc collecctcd together). No trouble has bsen cexper-
ienced with the sewer lines becausc of the grinders, The City
favers the increascd use of the food-waste disposors, to rcduce cr
eliminate City garbage collection and incinoration, c¢ven though it
will increvase the ncod for more sludge disposal ond chlorination

facilities at the sewage ftreatment plant,
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Indianapolis, Indiana

With a population of [j27,000, Indianapolis has ntout
l},500 kitchen garbage grinders, or one per 24 familivs. Install-
ations arc going in at thes rate of 500 to 1,000 per year. No trouble
has becen cxperiencasd in thu sewer system, nor has the volume of
sludzy increascd at the SUW2ge treztmunt plant because of these

grindcrs,

V.inneapolis, liinnesota
Winneapolis (pépulation 522,000) has apwnroximatcly 5,000
kitchen grainders in scrvice (poughly 1 for every 26 femilics) and
about 1,000 more units arc being installed yesarly, While the volumc
of rcfuse collectcd has romained about the same, its weight hes
dropped from 230 to 225 tons daily. No difficulty has been exper-
ienced with the scwerage system.

Washington, D.C.

Washington (population 800,000) has about 6,000 grinders,
on: for cach 30 familics. About 1,000 units are being installed
annually, The City also opurates a 1l0-ton gorbage grinder, from
which ground garbage is scnt to the troatment plant.

Philadelphia, Pennsylvania

Upon coupletion of its Northcast sowage treatmont works
in 1951, Philadelvhia (population 2,000,000) liftcd its ban on
kitchen garbage grinders in the arca served by tne plant., Priocr
thureto the dumping of doletorious mattors intc tie sewers was pro-

hibited by an 85-year old ordinance,
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Shorewood Hills, V.isconsin

The Village of Shorcwood Hills, Wisconsin, is essentiall
a8 small residential community of about 475 homes occupiled by apprc
imately 1,700 people. Whon public health officials refuscd to pci
mit thc dumping of garbage or the fcuding of sam¢ to hoegs on land;
under thelr jurisdiction, the Village was forcod to haul its garbt
to a farm 35 miles away. Both sanitary landfill and incineration
being prohibitive in cost, garbege grinding was thoroughly inves-
tigated as to expericnce elsewhere, effect on scwers, sanitary
bencfits, reliability, cost and method of financing. As a result
the Village awarded a contract for the installation of domestic

b

garbage grinders in all homes,

Solie2s3 Effect on Sewers and Treatment Plants

Experience at Jasper, Indiana, indicates that a mundcipal-
ity can satisfactorily dispose of garbage with home grinders pro-
vided: (1) 1its sewers conform with the accepted standards for
sanitary sewers; (2) it%s sewage treatment facilitics arc adequate
or provisions for expansion are provided; and (3) its population
is progressive and financially able to support any type of garbage
disposal facilities,

On the basis of 3 months' experimental rescarcia with house
hold garbage grinders at Detroit, Michigan, thce following conclu-.
sions were reached as to the ¢ffects of the introducticn of ground

garbage into a sewcer system:
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On the average, 25 percent of the dry solids will go
into solution or non-settleable suspension in the grind-
ing process.

Limitations on acceptable garbage grindor opcration shoul
specify that not morc than 30 pcrcent, on the dry btasis,
shall pass a No, 40 U.S., Standard sieve., If it is assume
that 100 percent of a community's garbage is ground and
introduced into the scwoer systom for disposal at the sews
age treatment plant, the following conclusions could also
be reached:

The chlorine domand of the <ffluent of the primary secd-
imentation process may be incrgascd 0,12 pepents, or about
i percent, as a maximum, ‘

The average increasc in B.O.D. of primary cffluont would
be from 20 to 25 poreccnt,

The increasc in solids to be handled at a primary plant,
would average about 50 percent,

S5.L.2.4 Trend

garbageo

While thce trend is toward an increasing numbor of home

grinder installations, a recent study in thc East Bay arca

at San Francisco, California, indicates that only 30% will be in-

stallcd by 1970 and 70% by the ycar 2000, If this is true, the

effecect of food wastes from this source will gencrally be of minor

importance at sewage works for thc next 25 years,

If the usc of garbage disposcrs follows the sales pattern

of most other household appliances, it will be more than 20 years

beforc half the dwellings in the average community will be so

equipped.

A dozen or moru manufacturers and distributing companies

arc marketing houschold garbage grindors, Over 500,000 units are

in use in 350 or morc communities in tho United States. Many unit

arc opcrating on septic tanks of privatc scwage disposal systoms.
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A trend toward the usc of comiisrcial units in communitics is in-
dicatcd by thoe rocent Doarboern, iiichigan ordinance roquiring their
usc in all new buildings, c¢xcept 1 to L family rcsidonces, and in
21l buildings remedollced and usced for storing and proparing various
types of foodstufls for hwian consumpticn,

S.4.3  CAENTRAL GRINDING STATIONS

S 1e3.1 Design of Stotions

Grinding stations can b¢ of very simple design, with manual
foud, where small tonnsages arcs ground, or guitc claborate, with
mcchanical fesd, where large tonnages ars cxpected, They can be
located at the sewage troatmont plant or at strategic points on
the scwer system, If locatcd ot the plant, the ground garbage can
be =2ddced to th: raw scwagce cntoring the plant or 1t can be added
dirzctly to the digestcrs. Proporly designed, such stations - T
go far toward satisfactorily handling tho garbage grinding and grit
rcemoval opsrations, whilc provision of adequatc digestor capacity
should solve that phase of the probloem.

Garbags grinding stations noccd not be objectionable. Zxter-
ior erchitecture should harmonize with the noighborhood, grounds
should be landscapoed to present a pleasing appearance, ~nd dcoors
and windows should bc¢ tight, Garbage should be dumped and ground
only when doors and windows za2rce closced,., Fans snculd constantly
cxhaust the insidc of the bullding and thce air sheculd be put through
activated carbon containcers, ozone, or other moans of purifying the
air,

Grinding stations can be located at any numbcr of creints,
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the number usced being dependant on the amount of garbage that is
to be ground and the costs of hauling the garbage to the individua.
stations,

Selle3.2 Installations

FPindlay, QOhio

The scwage plent at Findlay, Ohio is dosigned for a pop-
ulation of 35,000, In 1938, sccondary truatment by activated slud
was added to the original scdimentation tanks with scpearate sludge
digestion and sand drying beds, At the same time 2 garbage grinde
was installced but the capacity of the sludge treatment facilitics
was left unchanged. Garbagc, sprinklcd with limc for oder and pH
control, is ground usually once on the day shift and once on the
night shift, each operation taking 15 to 30 minutes, It is intro-
duccd into the sewagc ahcad of the detritor,

A}

¥iarion, Indiana

At Marion, Indiana, ([0,000 pecople) garbage wes added
dircctly to the raw scwage cntering the activated sludge plant fro
June 1941 to May 1943. Then = garbage pit with an coffective cap~
acity of about 4,000 gallons was formed by partitioning off a por-
tion of the wet well in the scwage pumpling station. It can stcre
about lj tons of greon garbage with a 5% solids content. Lime was
added to the pit for pH control cxcept wnen the garbage was prompt
pumpcd to thce digester, Operating records show the galions of wast
sludge per 100 p.pem. of susponded solids to bc about the same
whcther garbage solids arc discharged to the primary tanks or di-
rectly to the digesters. Thoe quantity of garbage was C.8 tons per
million gallons of sewagc,
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Goshcn, New York

At Goshon, N. Y. garbage is ground at the scwage plant
and scnt dirsctly to the primary sludge digestion tank. The plant
was put into opcration in 1940 and consists of primary settling
tanks, two heated digesters, drying beds, and 2 sand filter for
sccondary treatment in the summer months. For the population of
3,000 and avcrags flow of sewage of 450,000 gallons per day, the
digester capacity was .3 cu,ft. por capita and thc garbagec averag
0.51 1b, per capita pcr day, or 1.6 tons per meg. of sowage. Groun
garbage cxcluding so-callcd garbage grit (bottlc tops, glass,bones
etce) 1s blown by an cjector dircetly to the primary digester,
Betweon the primary and sccondary digesters 1s a manholc at which,
when necessary, largcer inorganic solids can be removed beforc the
sludge 1s ejected to the sccondary digester,

Lansing, Michigan

At Lansing, Michligan, all garbagc is ground at thc sewag
plant and, aftcor removal of grit in aerated holding pits, is sent
to the heated digestors of the sewage plant, which is of tho stan-
dard activated sludge typce, designed for a population of 80,000 in
19384 The digested sludge is dewatercd on vacuum filters and then
incinerated, Additions to the plant in 1950 becauss of ssrious
overloading raised its capacity from 9.2 m.g.d. to 20 m.g.d. from
a population of 125,000, Digcstur capacity was incrcascd from 3.7
to 11,0 cu.ft. per capita. Green garbage amountcd to 0,66 1lb, per
caplta per day, having solids amounting to 17.5% with a volatile
content (on a dry basis) of 88.4%. It 1s dumped on the floor and
fed manually to a grinder after thc heavier non-organic mattcr is

plckcd out, The ground pulp 1s blown dirocctly to the digesters,



Richmond, Indiana

Richmond, Indianz hns boon grinding its garbage and pump-

ing i1t intc the dizestoers of its scwnge treatment plant since the

(

Spring of 1951. This plan was adoptud in cennuction wita an on-
largonent of the scwage treotment plant boecause: (1) scparato
collection of gnrbage was an ostablished practice; (2) sitcs for
londfill disposal woro dirfficult to find and cxpensive; (3) cquip-
munt for grinding sowags scroonings was in usc; znd (L) the a3d-

itional gags would be us.fl for coperating the activatod sliudz. vplant,

igcstor capaciity of 10 cucft, per caplita wos zrovided for combincd

scwage sludge anda garbege,

S.l1.3.3 Effect on Scwers and Treotmont Plonts

hs to the effuct of ground garbage on the sswor systo,

«

there nceud be no fear of stepprgu occuring from tils woatorial,
Combincd scwers ars designod for minimum velocitics of aporoximately
3 feet por sccond, and since thc grinding stations would be loccted
only on thc largoer scwcrs, the volocitivs and the volume of flow
would be sufficicnt to provont stranding of solids. Gorboge grit,
amounting to approximctely LO 1b. por ton of garbage, must be

Ea)

watorborne to the troatmont plant, but since tue slzo of pnorticles
will bc snallor and thoir spucific gravity lower than toe 1oriiost
and heavicst particles of sand and gravcel now carricd by scwers,

S

there should be no uncduc alara bocausce of thoe addition of 2 smaaller
cwount of ligutur and more casily transportavl. garboge grit. Gar-
bage grit will probebly not ¢xeced 1,0 cu,ft.

is added to the scwage at a ratc ef 1,0 ton por meZ.
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It appears on first thought that garbage would add a very
heavy load to that which the sewage plant nust treat, but every
sewage plant always receives a congiderabls amount of waste from
domestic preparation of food, Besldes julces, any solids fine
enough to pass the sink straincr are flushed into the sewsr, In
any case, the additional load (from housshold grinders) nced cause
the sewage plant operator no alarm, Any calculations of solid loa
ings, eithor garbage or scwage, or both, should be made on a com-
parablc basis of cither total solids or suspended solics,

The increase in strength of raw sewage from garbage is
dependent upon the pounds added and the nature of the garbage
solids, The average annual gquantity of garbage is normally 0.5
pound per caplta per day. The quantity variés, of wourse, with
the season and may be only one-half of this figure during the wint
months and twlce this average during the late sumer and early fal
The total solids in green garbage varies from 15 to 30% and are
partly in suspension and partly in solution, the suspended solids
including some grit which the sewage plant grit chambér could remc
The greater the distance from the plant that garbage is ground, tt
less will bs suspsended solids arriving at the plant, duc to leach-
ing out of soluble garbage solids by the flowing sewage,

In a comprehensive discussion of the subjcct of ground
garbage, Tolman, who made an eXtensive study of garbage grinding,
ends with the fol;owing conclusions and recomuondations, where
garbage 1s added to sswage at an average dailly rate of 2 tons per

million gallons of sewage.
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le Facilities should be provided for removal of garbage grit
before this material is sent to the digesters.

2e When garbage 1s added to the raw sewage, the increase in
suspended solids will be approximately 25 to 35 per cent
and in B.0.D, 18 to 26 per cent, depending upon the soliz.
in thc raw garbage,

3o The strength of primary scttlcd sewsge after 2,0 hours
settling will be increased approximr.sely 10 to 1L% sus-
pended solids and 11 to 16 per cent in B.0.D.

i« Garbage matter is oxidized by activated sludge and probabl
by all secondary processes as efficiently as 1s sewageo
material; thercfore, increascd plant socondary units mus:.
be based upon the incrcased garbage load in the primary
effluent,

5. For digostion of primary solids and garbage, 5 cu.ft, pcr
capita of digestcr capacity is needed,

6. The most economical means of dual disposal appears to be
by direct addition of garbage to thc digesters, unless
central grinding stations are uscd,

S.lieli  SEWAGE GRIVDING IN DELAWARE COUNTY

S.lt.i,l Present Use

The addition of ground garbage to sewage either from house-
hold grindcrs or from ceqﬁral grinding statlons 1is now prohibited
by officials having charge of sewgge treatment plants in Delaware
County., In the future,and with the provision of additional sewag:
treatment plant facilities, the btan on including ground garbage in
the sewer system will be probably be lifted., This will be due in
a large part to the increasing popularity of this method of garbac-
disposal.,

S.h.1.2 Disposal of Other Refuse

The disposal of garbage by household grinder cr central
garbage stations covers only one phase of the problem of refuse

disposal. As previously stated the garbage constituent of municip:
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refuse now averages betweon 20 and 25 per cent of the total amount
to be disposed of and in the futuwe may be less, The remaining 7%
to 80 percent of the refuse must therefore be disposed of other-
wise, Consisting largely of combustible matter it should be dis-
posed of by incineration, With this manner of refuse disposal the
increased cost of the incinerator facilities to be provided will
of course be greater than for the incineration of rubbish alone,
but not in a direct ratio to the increase in amounts caused by tl:«
inclusion of garbage for Iincineration.

5.&,&.3 Effect on Incinerator Plants

Should the use of housechold garbage grinders be allowed ir
Delaware County, as in all probability it eventually will, the
effect will be to increase the capacity life of the incinerator
plants, The capacity provided for the refuse incinerator plants
covers the inclusion of garbage and the elimination of garbage wil.

reduce the amounts to be incinerated. DBased on the experiences

in other cities that have allowed the use of household grinders
for garbage disposal, it will however, be many years beforc the
effect of this is felt in the refuse disposal facilities,

5,haﬂ.h. Recommendations for Delaware County

Inasmuch as the use of household grinder or central gar--
bage grinding plants are now prohibited by most municipalities 1ix
Delaware County, these facilities cannot be considered for the

county disposal of municipal refuse.
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5.5 DISPCSAL OF REFUSE BY LANDFILL

5.5.1 USE OF METHOD

Engineers in the field of Public Health can approve either
sanitary landfill or incineration of municlpal refuse., A consid-
erable part of the garbage produced in the county is fed to hogs
elther in the county or in nearby points, Thus while the county
has taken elaborate steps to protect the pecple from the results
of the pollution of waters by sewage, steps have not been taken tc¢
preserve the safeguards to prevent the spread of trichinosis infec-
tions caused by the feeding of raw garbage to hogs, The next two
sections of this chapter will therefore discuss the use of these
methods for refuse disposal.

5.5.2 THE LANDFILL METHOD

Sanitary £ill, known as "cut and cover" in this country
and "controlled tipping" in England, was developed to overcome the
many obvious shortcomings of the unsanitary open dump. Essentially
it consists of dumping a mixture of garbage, rubbish and ashes intc
a depression or trench, compacting it and promptly covering it wit®
a layer of earth, The earth cover excludes rodents and other ver.
min, prevents the escape of odors and largely prevents fire,

During the past decade the use of the landfill method heas
spread widely. Revorts indicate that there are more than 500 sar
itary 1landfills in the United States, Refuse disposal by this
method is a two~in-nne procedure, a single operation serving to

store and dispose of the refuse,
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Acceptance of ths sanitary landfill by the general public
iz far from general as the terus lanafill, dump and saritary fill
are more or less synonymous, where it 1s properly operatsd and
proper controls are maintained, it generally meets the public health
criteria, Garbage should be wrapped by the householder and 1t and
the rubtish, etc. should be promptly placed in the £ill operation
sc as to control ths production of odors generally caused by the
decaying organic matter in garbage.

Sanitary landfills are of two principal typoes- ths sasrea-
fil1l and the trench~fill, somstimes called "fill and covsr’ an
"cut and cover". The nature of the land available gesnerally governs
the choice of type, although thie availabllity of cover matserial may
be a factor, Area-fill involves the fill in of low lyinz land,
abandoned quarries, canyons; nillsides, etc,, with a series of cells
conslsting of refuse surrounded by carth,

The trench-fi1ll is probably the simplest and least expensive
method of cperating a sanitary landfill, Ordinarily a traenchh 2, 3,
or I} feet in depth is cut in relatively level land in e¢erder to cb-
tain materlial with which to cover the refuse later deposited in the
trench.

A main c¢ssentlal to these operations is the adoption of
methods that will assure sanitary conditions, Of primary Importance

4

is that <he fill be completely covered at the end ol eacih working

cay, A further requirements 1s that the top covering ke aprrox-

imately two feet or more in depth in crder to assure ccmhlete con-

ja

trol of rodents and fliecs. It is not necessary that a covecring. . -
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of this depth be made each night, but it is important that such a
covering be provlided before operations are moved to an adjoining
areas, Such a covering assists in the control of odor, prevents
the escape of obnoxious gases, and is helpful in the prevention of
fires within the fill,

Its use is warranted where adequate areas are available
and proper for the use of landfill operations. There are probably
fewer difficulties to overcome if the so0ill available for cover is
a sandy loam, VWhere used in swampy or tidal lowlands, extra pre-
cautions must be taken to assure its proper'operation and to pre-
vent pollution of nearby waters.

5.5.3 LANDFLLL OPERATIONS

As reported by the Committeec on Refuse Collection and Dis-
posal of the American Soclety of Civil Engineers, landfill oper-
ations have béen used as given in the following discussion.

The City of New York has created thousands of acres of
useful land of filling in low lying areas and marsh lands with
refuse, Four sites ars in use at the present time and the Clty's
new policy is to fill only property owned by the City. Landfill
operations will, however, be discontinued when the City's inciner-
ator program is completed,

In general, the method of operation 1s to prepare the si*.
hy filling with sand or dirt or other innocuous material to a levs
above tidal action and to enclose the area with a dike to prevent

leaching out obnoxious material, The cover, consisting either o~
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sand or dirt, is then stockpiled., The operations are conducted in
rather narrow strips in the following manner; material 1s dumped
along the edge from the trucks and then 1s bulldozed down the bank,
Scrapers bring material for covering the open face and at the end
of each day's operation ths refuse 1s completely enclosed, The
sand cever 1s approximately two feet thick and both the cover and
refuse arc fairly well compacted by the travel of the heavy equip-
ment across the surface, In addition, a tank truck equipped with
spraying device continually sprays the open face with deodorants,
The North gide f£i1ll in St. Louls is another sxample cf a
sanitary £ill used successfully by a large city, although it 1is
too limited in extent to serve as other than a temporary device,
Rubbish eollected in the north half of the city is dispcsed of on
85 acres of low land, Some 37 acres have besn filled to an average
depth of 17 feet in four years of operation, Although the site is
typical of an area fi1ll operation, it is necessary to excavate a
trench of sufficient depth to get necessary cover materizl. A
2-1/2 cubic yard drag-line is uscd to dig the trench and stockpile
cover dirt on top of the completed fill, After dumped matecrial is
burned, about a foot of dirt is pushed over 1t by means of a bull-
dozer, This amount of cover has been found satisfactory inassmuch as
there is no garbage or other readily putrescible mattor in the
refuse, The £ill is brought up in twc 1ifts of about 8 feet each,
Yo specific effert at compaction 1s made but some results frcom the
dozer running over eachi 1ift as the £1ill 1s coastructed, and from
two 15 cubic yard.truicks running over the £ill and backing ur to

dump 4



The Clty of Baltimbre reports experience with both sanitary
trench-fills and area-fills, Mixed refuse is dumped, and spread
in a layer about 6 feet thick by a bulldozer, When cover material
becomes available it 1s placed on top of the refuse to a depth of
9 to 12 inches, Successive 6 foot layers of refuse are added
until the £1ll surface has reached the desired final grede. The
weight of dellvery equipment provides the only compactlon that is
obtained in the process,

The Sanitary Landfill in Baltimore 1is operated as a trench-
£fi1l, Refuse material is dumped by the collection vehicles at a
distance of from 10 to 15 feet from the edge of the dumping face
A 22 ton bulldozer pushes the waste over the edge of the dumping
face, and in this process the operator raises the blade, thereby
permitting the full welght of the equipment to be applied at the
edge of the fill, This is a continuous process throughout the
eight-hour working day. The materials coming to the dlsposal
site are proportioned so that a combination of 50 per cent gar-
bage and ashes, and 50 per cent rubbish and street dirt goes intc
the £111, A L0 ton crane equipped with a 1-1/2 cubic Yard drag
line bucket operates along the top of the fill at the edge of the
cell that was completed on the previous day., It operates contin-~
uously during the working day digging cover material from the sur-
face nf the area to be filled on the followilng day and stockpil-
ing it until needed,

When the filling has proceeded to any desired peint a 6 inc!
prime cover is spread to prevent the blowing about of debris as

well as to cover the unsightliness of the placed refuse, Where-
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ever it is found necessary, particularly in not dry periods, a
gtrong disinfectant, having a creosote base, is liberally sprayed
over the waste and on the site of operations generally. The dust
is laid by frequent spraying of water by 1,000 gallon tank flushe:
On occasion, calcium chloride has been used "‘n connection with the
water, At the close of the day's fillling, a Jinal 2 foot cover i-
placed by the bulldozer over the top of the compacted fill., The
crane then moves onto the cell and helps spread the cover, in
addition to shaping the f{ront slope by crushing bulky boxes and
barrels and further compacting the fill under its weight, A

light coat of cover material is applied to the slope by the cranc.
Thus, at the conclusion of each day's operation, both the top and
the slope are completely covered,

At Winnetka, Illinois an operating procedure for a trench-
£111 has been worked out which has a number of advantages. The
£fi1ll from the bottom of the trench to a final elevation some 5
feet above the original ground surface is made in two 1lifts, The
first 1ift brings the refuse fill up to the original ground sur-
face where it is covered with about 6 inches of earth, cinders,
or other dry material stockpiled for the purpose. The first
1lift is started from a permanent access rocad which forms one end
of all the trenches and as work progresses, the trucks are backec
in over the new fill with its light cover to reach the dumping
point., The second 1lift 1s started from the far end and progresse.
back to the access road, being covered by dirt excavated from *-.

next trench,
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The temporary cover over the first 1ift is sufficient to
prevent odors during the two week period that 1t is in use, and
the continued traffic over 1t compacts it so that no rat trocuble
has develoved, The only disadvantage, which might limit the method
on large operations, 1s that only ene truck can be dumping at a time
since two cannot pass on the narrow filled trench 1T the adjacent
soill is nmuddy.

San Francisco has been using a sanitary area-fill ever since’
the legal closing of an incinerator a number of years ago. The fill
is operated by two private companies which cooperate in the work.
Refuse 1s brought out in gondola cars, dumped on mud flats, and
covered on the top and face with soil and rocck quarried nearbty Sy
use of explosives and normal quarry eguipment, Little effort is
made to compact the fill, Flastic flow of the underlying mud takes
place but the degree 1s unknown, There are no rats about the oper-
ation although a few flies are in evidence. A tremendous number ef
sea gulls frequent the site. Opening of a section of the fill which
had been in place for 12 years revealed that 1little decomposition

of fruit and vegetables had taken place. Colors of vegetable
material were intact until exposed to the air for a few minutes,
Newspapers could be read and tin cans were brilght, altiicugh scme
electrolysis had taken place., A temperature rise of from 6 to 8
degrees was observed in an & foot depth,

many small end medium sized cities in California euplcey
sanitary landfills. In 195C~1951 a study was made cf 13 cities

renging in size from 5,500 to 2Ul,000 population, OFf particular

- 8] -



interest i1s the city of Fresno which was one of the first cities

in the United States to opcrate a landfill on flat ground by the
trench~fi1ll method, In tails operation a crane is located at the
toe of the fill slove where it is used to pull the load from dia-
phram type refuse trucks, to dig the trench for the next cell, and
to cover the newly placed fill. It is also used for compacting the
fill by dropping a 1-1/2 cubic yard bucket, loaded with earth being
dug from the trench, upon the refuse from a height of about 10 feet,
Otrer ccmpaction is obtained by the refuse vehicles passing over
the fill. @%his locaticn of the crane 1s considered uncrthodox by
many who prefer to worlt from the top of the fill. Inasmuch as %he
Fresno 11l increases some 30 feet from the bottom of a 12 foout
trench to the tep of a 3 to L foot cover, the crane is probably

working to its best advantage from the mid-elevation at the inter-

}-‘I

inal ground which Is to be

t—

}_h

section of the new fill and the orig

dug away to fori a new trench,

5.5.14 DISPOSAL OF GARB&GE

A large percentage of the cities and communities using the
method have found that they encounter n> problem when garbtage is
included in the refuse being deposited in a sanitary landfill when
regular, careful, and complete covering is provided, ¥“Wherce burning
2 combustible components of rubbish is a part of the method ef
operation, i1t is Important that garbage bs dumped in a section of
the £111 which is not to be ignited. The fact that garbage may be
used in the sanitary landfill is increasing in importance, espec-

ially to tncse many communitles where raw garbage is now being fed



to hogs and where laws are being passed to stop sugh feeding be-
cause of vesicular exanthema, The thirtesen citieé/surveyed in
California all incorporate garbage into their sanitary landfills.
Winnetka, Illinols does likewise, Of the larger cities discussed
in this report, New York, Baltimore, and San Ffrancisco place gar-
bage in sanitary landfills. In Washington, D.C., garbage is fed
to hogs, and St. Louils i1s grinding its garbage into the river.
Refuse containing household garbage in ordinary amounts
will average about 100 pounds per cubic yard heavier than refuse
which does not include garbage, In cities where land area for
fills is extremely scarce, exclusion of garbage only serves to
delay a little longer the day when their landfill activities will
have to be confined to the disposal of non-salvable non-~combustibl:

material,

5.5.5 DEPTH OF LANDFILLS

The depth to which refuse may be placed in a landfill
depends upon a number of factors - the depth of the depression to
be filled; the permissible change in topography, especially in
flat areas where the trench-fill must be used; the difficulty of
preventing surface cracks and subsequent invasion of the fill by
rats, or the release of odors; the use to which the filled land
is to be put; the method of fill construction; and similar consic-
erations. For fills to be put to useful purpose in a reasonable
number of years a maximum depth of about 8 feet has been advocated

In practice, however, much deeper fills are generally constructe!



In California wnsre the landf1ll method is widely used the
depths of ths trenches varied from 6 to 12 fest and the total depth
of refuse in the fill ranged betwesn 10 and 20 feet.

S5.5.6 COVER OVER LANDFILL

The minimum deptn of earth cover of 2 fest usually rec-
omiended for satisfactory operation of landfills is based on the
maximun distance a rat will burrow (12 inches) plus an allowance
for uneven settlement of the £11ll, In individual cases the denth
of cover used depends on proposed use of the finishad £ill, the

£ 3

degrce of compaction, thz eavailability and cost cf i1l material,

and similar considerations. On well compacted fills 12 inches of

e -

useful purpose in the ncear future may require 3 or L fset of cover,
In general, the depth of cover used on sanitary land fills varies

from a few inches to 2 feet or mere., The thinncer cover sceems char-

acteristic of area-fills whils the thicker cover is most often
found on trench-fills where providing adequate cover nas little
ef7zct on the cconomy of the disposal operatioin,.

5.5.7  COMPACTION OF LANDFILLS

It is extrenely laportant that a high cegrece of comsaction
be secursd in any sanitary landfill. The neced for ccmpaction 1f the
filled land is to bo uszsd as an arza on whicin to construct bulld-
ings has long been evident, Only recsntly, however, has its im-
rortance i1 connection with cngincering uconomics beon siriocusly
considsred,

Compaction ratios, defined as the ratioc ol volume cf refuse

delivered to the site to its volums in the completced £ill, for a
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number of cities is shown in the following table along withh other

pertinent data,

Compactlon
Ratio Land Requirement

Berkeley, Calif, 2,0 20l Te7
Fresno, " 2.5 2,1 6.6
Lodi, " 347 L»0 13,7
Riverside, " - 3.5 1l.h
Sacramento, " - 1.6 5e7
Stockton, " - 37 1047
Winnetka, IIl, l1e 9 - -

Inasmuch as the methods used for compaction in California
cities are those commonly uscd elsewhere, it is reasonable to assu
that 2.5 to 3 represents the usual compaction ratio, Various
reports have assumed the compaction ratio be 3,3 for a good degree
of compaction,

5.5.8 LAND REQUIREMENTS

The land requirements for sanitary fills is closely related

to the degrec of compaction achieved. Its extreme importance lies
in the degrec¢ to which available area is the factor that limits the
application of the sanitary landfill method of refuse disposal.
The typical judgment of municipal officials in many cities 1is that
the sanitary landfill method of disposal is good and very economicy
however, the scarcity of fill areas makes it almost mandatory thar
a2 more permanent method of disposal be developed.

Where suitable land is available with a topography suitahn -

for landfill operations it may be safely assumed that cne acre por
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year of area will bte required for each 10,000 population,
This is based on the assumption that the depth of combined refuse
and earth fills will be about 9 feet.

5.5.9 USE OF LANDFILLS

One of the principal virtues of the sanitary landfill
method of refuse disposal is the reclamation cf useful land area
from former swamps, marshes, tidelands, etc. The City of New York
has created thousands of acres of parks, buildings, and residentis
sites, and four areas presently being filled will become huge parl
with golf courses, tennls courts, baseball diamonds, and other
recreational facilities. In Baltimorec the area being filled will
be deveclopced as a recreational site to be maintalined by the Bureau
of Parks, Similar bullding and park areas are being created in th
District of Columbia, in Los Angeles, and in numerwus other Americ:
cities, Some landfills in St. Louis are being used for truck tcr-
minals and a bulk oll distributing plant. In Berkeley, Californie.,
the Golden Gate Fislds race track and adjacent automobile parking
area occupy a part of the 120 acres already reclaimed by the refuc:
fill and once intended for an airport. San Francisco has reclajimuecc
140 acres and light industry is operating on 36 acres of the orig-
inal fill, PFresno, California has grown crops on the top of its
fill; and Winnetka is utilizing part of the completed fill as an
auxiliary municipal service yard,

In general, almost every sanitary landfill is eéxpected to
yield new land area for some useful purpose, Settlement of fil.-
therefore, becomes an important factor, In it is involved, as =°<

viously noted, the whole matter of depth of fill, methcds of con-



struction, and degre. of compaction. In 3an Francisco elovation
observations have bcun made since 19U, although some records are
meager becausz of the disturbing of bench marks by scttling. The
records do show, however, that the rate of subsidence decreases
after 3 or li years, A fill placed in 1940 settled 3 to 5 inches
per year during the four year »oriod from 1949 to 1653, Light
industrial buildings rccently constructed on the fill are built

on tclescoping concrete columns in order to compensate for settle-
ment and maintain the building floor at 1ts design c¢lcvation,

The highly compacted £ill at Winnetka, Illinols has settled
rathzr cvenly with only a L inch subsidence Dbeing notcd in ths
scctions that have been compléeted one yecar or nmore,

The loads which may be superimposed on a refuse 111 limit
its use as far as buildings are concerned, unless, of course, it
is desired to carry foundations completely through the £ill an
onto solid strata. Generally mat foundations are uscd which spread
the building load over the entire building area, Extreme caution
must also be exercised if thes fill is to be opened for the con-
struction of utility lines, Dipficult problems may result from
odorocus conditions, excessive corrosion of pilpes or condults, and

rupture due to inequal settlement of the fill,

5.5.,10 USE OF IANDFILLS IN DELAWARE COQUNTY _

Inasmuch as the garbage reduction, garbage composting and

o

gce grinding arc not applicable to the prasscnt conditicns

]

garb

obtaining in thc county, therc remains only consideration of the

land fill and incinsration methods., As they are climental to the
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problem of refuse disposal in the county, they are covered in more
detall in subsequent chapters of this report.

5,5 REFUSE INCINERATION

5.6,1 EARLY INCINERATOR PLANTS

The practice of disposing of municipal wasate by burning
was first introduced in England in 1874 when a plant for the de-
struction of mixed refuse was constructed in Nottingham, A simila
improved plant was constructed two years later in Manchester and
the success of those early installations was sufficiently satis-
factory to promote further rapid developmunt of this method of
disposal in that country.

It was not until eleven years later, 1885, that this methc
of waste disposal was introduced in the Unitcd States, the first
plant being constructed at Governors Island, New York and the firs
municipal plant was built in Allegheny City, Pennsylvania, during
the same year,

Early Amsrican and European experience with incineration
(or destriction or cremation as it is sometimes called) differed
greatly, principally due to the fact that the Buropean furnaces
were constructed to burn mixed refusce (garbage, rubbish, and ashes
whereas the American incinerators or crematories were used to de-
stroy only garbage., The Europcan mixed refuse destructors were
able to destroy the materials without the use of additional fuel
while the American plants generally dopendud upon the heat pro-
duced by the burning of added fuel to disposc of wet garbage. In
American citics ample dumping spaces were usually available at

convenient location for disposal of rubbish and ashes at low cost,
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and therefore the carly Amcrican installations were usually con-
cerncd only with the destructicn of garbage which could not be
disposed of by dumping without creating a nuisance,

Early Amcrican garbage furnaces gonerally were relatively
inexpensive low tempcrature furnaces requiring additional fuel for
the burning of garbage. The failurc cf thesc carly Amorican ine-
stallations, according to sevoral authorities, was dus to incorrect
design, slow combustion, faulty matcrial, unskilled operators and
the tondency to use too 1little fuel. However many of thesc carly
plants gave satisfactcry scrvice amd egpecially when locatod where
occasional odors produccd through incomplete combustion was not
objectionable,

According to Herring and Grecley,the first successful
attempt to adjust the fAnglish high temperatur. mixed refusc incin-
erator to American conditions was not accomplished until 1906 when
a 60 ton plent was built at Westmount, a suburb of rlontreal, Quebec,
and was followed up by othcer similar plants at Vancouver,; E.C,,
Scattle, Washington, West WNew Brighton, N. Y., and hilwaukce, All
of thesc plants wer: cquipped with boilers for stean raising and
developed useful power in excess of that required for plant cper-
ation, About 1909 mechanical charging apparatus was doveloped and
plants with this improvement were put in operation at Clifton,
7, Y,, Faterson, J. J. Savaﬁnah, Atlanta and other citilcs,

Those incinerators werc all of thoe "mubtual - assistancoe
type, that is cach unit consist.d of throo or morc cclls, altor-
nately charged with the heat goencerated by the grates on which burn-

ing tock place to dry out the material in the newly charged cells
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until it was ready for buraning., Gasss from the cells wore de-
livered to a so called sccondary combustion chamber where complcte
coumbustion of the mixcd gases was to talke placee Some of the cone-

temporary malies of incincrator plants still use a sccondary com-
bustion chamber as they have two or thrse cells pcr unlt, cach cell
being alternately charged,

S.6.2 LATZR DEVELOPRNTS

During the 1930's studies were made of mechanically stoking
of the incincrator units. The first commercial unit placesd on the
markest was thot developod by the Nichiols wnginccring and Hescarch
Cerporation, This consistod of vertical cvlindrical cells ot the
bottoms of which there was a rotating conc and ara which largely
did away with the labtoriouvs hand stcking reqairced on the clder
fixed grate incincrotor plents. Up to the ond of ths year 1952
this company constructed about 70 plants of this type and morc have
beun constructed since then,

The tlorse-Beculger Dostructor Compeny designod and con-
structed a vertical cylinder tvpe of incinerator cell, which Is
somewhat similar to the typoc marketed by thoe Hichols Company
except thet the stoliing section is preovided with revelving arms,
This company has coustructcd some 25 plants of this tvps. The costs
of theso two tvpes of plants range between .3,000,00 and ¢3,500,00
pcer ton of rated capacilty.

In the year 1641, Atlaonta, Goorgla, built an entircly
Gifferont kind of incincrotor plant which was of the type duveloped

by Vollund of Coponhagen, Donmark, It consistcd of a drying chember



into which the refusc was dumpod frow which the mat.riazl is dis-
charged into retating horizontol drums, lined with rofractory
matcerial and clcats to movs thoe matorial. The goascs of combustion
thin enter a combustion chambir equipped with waste heat boilors.,
The ash comes to the end of the rotary kiln and is discharged into
o hoppcer from which it 1s dunpud onto an undcrwater drag conveyor,
Llncst 2 peounds of stcam ere produced per poand of rofusc burnesd.,

.

Los Angoles, falifornia, constructed o rotary kiln type incinurator

03

plant, patterned after the "Ducrr Frocess"., It is not cgqulpped to
produce stoam as was the Atlanta plant,

In the vear 1950 New Tork City constructed an incincrator
plant consisting of two travelling grates in cach unit, One grate
at the charging cond i1s inclinecd and serves as o drying grate. The
othoer is herizontal on waich the actusl burning opcration takes
place, The resicdue 1s conveyed to the outlet c¢nd cf the incinerator
where it drops into an ash pit., This consists of a water scaled
trough equipped witir a4 scrapcr ccnveoyor to transfer the residue
to the trucks.

The Betz Avenuc plant which was the first plant constructed
has four units, cacn having a capacity of 200 tons por day, for a
plant capacity ef 800 tons per day, A sccond plant was coaploted
about two years latur, called the Gansevoort plant, whicl has a
capncity of 1,000 tons per day. A third plant, South 3hors, is
nearing completion and will have a capacity cf 1,030 tons pur day,
Ncone additional plants of this typ: will be constructud to complcte

the City's rofusc disposal progrom, They will have capacitics rang-

ing from 600 to 1,000 tons/day each,. Ths listcd costs.of thesc plant



is botween €4,500,00 and ‘,5,500,00 pur ton of plant capacity,

The construction of a travelling grate typse incincrator
plant was rccently completced at Framingham, Mass. This plant has
two units, each unit having a rated capacity of 100 tons per day,
or a total of 200 tons pur day for the plant. Instecad of using
two grates, onc incllned and the other horizontal, thoss inciner-
ators have single horizontal travelling grate. An unusual feature
of this plant is the usc¢ of water cooled, tubular walls, instcad c
refractory linings as arc uscd in othur types of incinerator plant
Fluc gas passes through a scrubber which removes practically all
fly ash and particulate mattor. This type of scrubber reguircs a
considerable amount of wator so plants of this type should be
located ncarby a continuous source of water supply. Therc are
several manufacturers who supply this type of incinerator. The
costs of incinerator plants using this type of cquipment varies
between £2,800,00 and {$3,200,00 por ton of rated capacity,

A different typc of incinesrator plant was rcecently con-
structed by the City of Baltimore., The plant has four incinerator
units, each having a rated capacity of 200 tons pcr day, or a tota
capacity of 800 tons per day, The grates arc of the fixed in-
clined typc, and have hydraulicly powered stoker bars, which move
the burning material from the top of the grate to the lower clink-
ering ends. The reported cost of this plant #as ¢2,860,00 pcr ton
of rated capacity.

5.6,3 LOCATIOH OF INCINERATOR PLANTS

Generally accepted criteria for locating an incincrator

have been (1) to build on readily available land, and (2) minimize



haul for maximum economy and convenience, However, there are otho
important factors that should be considered for optimum location
of a plant. In the largest metropolltan centers, it 1s generally
not advantageous to build one bilg incinerator to handlc all the
rcfuse but, rathcr, to construct smaller units strategically place
If possible, it is desirablc to locate the plants in industrial
arcas, whcre odors from the collccting vehicles and fly ash from
the plant impose minimum nuisance. TFurthcrmors, refuse salvage an
waste heat utilization can best be undertaken closc to the ulftimat
markcet,.

Another important factor in building an incinerator is to
locate it, so that if possible, there is available two~level topo-
graphy. Ideally, the collected refusc should be directly dumped
in at the top level, burncd within the combustion chambers at an
intermediate level whilc the ashes are removed at the bottom cle-
vation and finally disposcd of in a ncarby pit, Hillsidecs are
adaptable for such two-level construction. Thus minimum mschan-
ical refuse handling cquipment and ramp building or tunncl cXcava-
tion is required. Ash residue disposal involves a significant
portion of the refusc collccted ranging betwecen 5 to 304 by volumc
A plant location with ncarby ash disposal is cconomically desir-
able,

Incinerator ash disposal may also be rcquired to mcet
local water pollution control laws., Zoning ordinanccs may re-
strict the location of a plant. While it is true that it 1is
possible to place incincrators in expensive, totally-cnclosed
structures so that there is a minimum of nuisance, movemonts
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of hcavy collection vchiclcs on the strects and some noiscs and
odors cannot be avoided,

5.6, BY-PRODUCT HAAT

Most American refuse contains an averagce calorific content
of between 3,500 and L,500 BTU per pound. This amount of hcat
cnergy will vaporlze approximately 3 to L pounds of water into
steam. In practice, 1ncincrators have boun able to produce betwee
1-1/2 and 2-1/2 pounds of steam per pound of refuse burned. In
addition to supplying utilizable heat, refuse must first produce
the heat energy required for (1) maintaining combustion gases and
incinerator refractories at high temperatures; (2) vaporization
of the moisture present in the refuse; (3) raising the temperature
of freshly introduced refuse to the kindling point; and (l) pre-
heating draft air,

5.6,5 SALVAGING OF BY-~PRODUGTS

Ashes and clinker have been used to a limited extent in
the United States for road building and light-weight concrete man-
ufacture, Complete, but economical, high~temperature burning is
regquired %to obtain an organic~free ash suitable for such utilize-
tion, Ashes have also been used for fertilizer and fly ash from
the secondary chamber may be employed as an inert base in the prep
aration of insecticides and other powder-base industrial products,
The salvage of tin cans, either before or after partial burning,
represents another waste product that is sonetines profitable in

conjunction with normal plant operation, Atlanta and xiama, have

successfully carried out ash and tin can by~product utilization,



5.6.6 COMPONENTS OF CONTEMPORARY PLANTS

5.6.6.1 Contemporary Incinerator Design

Much has been accomplished in modern incinerator design
in the past ten years, Incinerator design is primarily a2 combus-
tion problem. The pressing need for incinerators for municipal
service has lately drawn the combustion engineers from power plant
work to design units for the proper combustion of refuse, They hawv
applied to the design of refuse incinerator plants the accumulated
knowledge of many years experience in design of industrial and
utility power plants using a great variety of fuels including wet
bark, refuse wood, bagasse (sugar cane stalks), and various other
industrial waste products as well as the well known fuels such as
coal, oil and gas.

Contemporary incinerator design incorporatecs. such features
as travelling grates or power stokers which provide for the contin
uous burning of the refuse and thereby maintaln consistently high
temperatures of combustion and not the variations encountered in
the batch charging types, Mechanical ash handling facilities are
provided to mechanically remove the ash, quench it and convey it
to storage tanks or directly to trucks.

5.0.6.2 Weighing

In large capacity lnstallations 1t is desirable to use
recording platform scales which operate semi-automatically and are
able to weigh and record 60 to 70 refuse trucks per hour with min-
imum standing time. The plant should be laid out so that straight

line flow is employed; after the refuse is weighed, the truck shou
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be driven forward to the dumping floor avoiding, 1f possible, any
necessity to back out, so that it may return to the collection
route rapldly, The weighmaster should keep careful weight records
classifying the loads whenever possible,

After weighing, the weighmaster should direct the truck
driver to the point where the refuse should be dumped so that (1)
heat energy of refuse charged to the incinerator furnace will be
maintained as constant as possible, and (2) the materieals handling
1s reduced,

506.653 Unloading

Many incinerators operate L to 8 hours a day with refuse
unloading in proximlty or directly into the primary or furnace
chamber, In such installations no provision 1s made for storage
of the unloaded refuse, This is often unsatisfactory, since the
plant cannot be maintained in a clean sanitary condition when
refuse 1s piled on the dumping floor. On the other hand, where
storage pits are employed, considerable expense is introduced for
the use of overhead mono-rail or bridge cranes to charge the refus
into the furnace. One disadvantage of directly charging the refus
from the collection truck into the primary chambsr 1is that 1t is
impossible to maintain continuous, small volume charging. With
the batch process the furnace is either underloaded or overloadea.
At Pasadena, California, a small 80 cubic yard storage bin is
enptied by a movable, metal endless belt, approximately 15 feet
wide, to efficiently and almost continuously feed refuse into the

burning chamber,
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In scveral recent designs it 1s proposcd to dwnp the
refuse matorial into shallow pits having metal, endliess belts to
convey the refuse tc the incincrator inlets, One belt is to be
provided for c¢ach incinerator unit, the speed of which will be
autematically varied to meet the burning rate of the incinerator,
Such features elimincte top fleoor cnarging to the incinerator units
and also the expensive storags pits =nd overhead bridge cranes.

5,6,6.li Charging Inlets

The charging gates In most modsrn plants are opoerated
hydraulicly, pneumatically, or electrically, The charging inlet
mey vary in size from less than L' to 6' to as much as 5! x 15°',
Observations on many municipal incinerators indicnte that the amount
of air introduced into the furnace thru the charging gate when
charging does not sesriously deter the burning process bescause (1)
the fresh refuse requires additicnal oxygen and (2) the diffor-
ential gas pressure at the inlet is slight, Large iniets sre de-
sirable so that tree stuaps, boxes and cther refuse whicii would
othzrwisc require considerable labor to reduce their size may be

fed into the incinerator.

5,6,6.5 Burning Operation

For maximum performance of an efficient plant the furnace

should continuously feed refuse to the burning hearth while the

1D

regidue and ash are removed, The rotating kiln furnacse provides
m=thod of continuous fesd and ash removal. Unfortunatsly it iz an
expensive plant to build. The irclined, fixed, power stoker grates
provides another method of continuous feed, Manudlly woerated ash

dumps are used with this method., The travelling belt type of grats
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1s probably the most effective method of securing a continuous
feed of the refuse, its drying, burning and the continuous removal
of the residue and ash,

Forced draeft should be provided by blowing in air at
atmospheric temperatures, properly distributed under the grates
in accordance with the burning requirements, The high ratio of
rubbish and the consequent high BTU value of the refuse will re-
gquire the use of overfire air introduced above the burning area,

The combustlon chambers should have large volumes in
order that burning of gases and particles carried in the gases may
be properly completed. The flues connecting the chambers to the
chimney should also be large so the gases will travel at a low vel
ocity to allow ample time and space for complete burning and for
settling out of the larger particles of fly ash.

5.6.6.6 Removal of Fly Ash and Particulate Matter

With the areas considered for incinerator plant location
it is important that all fly ash and the major portion of the par-
ticulate matter contained in the flue gas be removed, At present
there are no generally well defined regulations as to the amount c
dust that can be emitted from smoke stacks. In general, terms, bdhe
American Society of Mechanical Engineers code gives a maximum flg-
ure for dust emission of 0,85 pcunds per 1,000 cu.ft.of gas, ad-
justed to 50 per cent excess air and a maximum required collector

efficienty of 85 per cent,
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Public utilitiss have long been ccznizant of the need for
fly ash elimination as indicated by the fact that the first elec-
trostaotic precipitator was installed for this purpose more than 30
years ago., Today electrostatic fly ash collectors form an integra.
part of many pulverized coal fired boiler installations., Their
inclusion is due to the recognition of management to the importanc
of public relations and community responsibility.

It has only been during the past 5 years or so that mun-
icipal officials have recognized the importance of dust and smoke
control from incinerator plants, This has been due largely to the
effective campaign of smoke and dust control agencies to prevent
alr pollution, Many of the chimneys of the older and contemporary
incinerator plants belch smoke and dust during the burning periods
This is largely due to the design features of the plant and the
failure to provide effective dust mand smoke control devices, |

Particulate matter may be removed from the combustion gase
through the medium of (1) baffle chambers, (2) gas expansion and
sedimentation chambers, (3) complicated duct work, (L) cyclone
precipitators, (5) dynamic centrifugal precipitators, (6) sonic
glomerators, in conjunction with : cyclonic precipitators, (7)
wet chamber employing a water bath or water spray, (8) bag filters
made of steel or glass mesh, and (9) electrostatic precipitators.
However, control of particulate matter is costly, and the finer
particles are not completely rcmoved by even the best processes,
Tests of stack gases indicated that fly ash may represent as much
as 1% by dry weight of the total ash produced. Large burning fly

ash particles may cause fires in the surrounding arca, besides
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6.1.2. POSSIBIE POWsP CGENERATION

Consideration was given to the generation of power by the
utilization of the waste heat in the gases of combustion to pro-
vide a source of income. The only possible user of such power
would be the Philadelphia Electric Company, who would have to tie
in the power generated in each plant with its present power pro-
ducing and distribution facilities. The cost of such facilities
and the inherent difficulties of distribution are such that little
is to be gained by waste heat recovery. Waste heat boilers and
power generating facilities were, therefore, not included in the
studies.

6.1.3. COMPARISON BASED ON ENTIRE CQUNTY

For comparative cost purposes with landfill this study has
been based on the burning of refuse as derived from the engire
county. Actually this will not be so as the hauling costs from
the outlying present sparsely settled areas in the westerly and
northwesterly parts of the county do not now warrant the inclusion
of refuse from these areas for burning in any of the three incin-
erator Schemes discussed herein. However, populations in these
areas may increase faster than anticipated and it may be necessary
to include the refuse from these areas for disposal by burning.

6.2. PROPOSED INCINERATOR PLANTS

6.2.1. CAPACITIES

The capacities of the proposed incinerator plants should be
based on the burning of the maximum day refuse in a 16 hour oper-:

ing day (2 shifts) and 300 days per year. Should one unit ve dow .
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for repairs the other units would have to operate about 2L hours
to burn the refuse on days of maximum collection.

6.2.2. DESIGN OF INCINERATORS

The design of the incinerator plants should preferably be of
the continuous flow type, with equipment for the continuous move-
ment of refuse material in and from the recelving pit, through the
furnace, with the residue delivered to an overhead storage bin.
The continuous and regulated flow permits controlled combustion,
controlled temperature and controlled alr for combustion and cool-
ing, even though the material varies greatly in percentage of
combustibles and moisture.

The furnace design should preferably be of the water cooled
type that permits a heat recovery system to be provided and great-
ly reduces the expensive maintenance in refractory type plants.
The hot water recovered will be used to heat the buildings.

Each unit should be complete and separate throughout from
receiving pit to the residue discharge conveyor. Each unit should
be complete in itself with a Recelving Pit, Refuse Handling System,
Stoker, Furnace, Forced Draft Fan, Overfire Air Fan, Induced Draft
Fan, flue Gas Scrubber, Residue Discharge Conveyor, Controls,
Thermomster - Gage Recorders, Motors and Starters, Control Panel,
Sifting Ash Removal System, Ductwork, Piping and Walkways.

6.2.3. RECEIVING PIT AND REFUSE HANDLING SYSTEM

Each Receiving Pit should have sufficient storage capacity fco
the full 16 hour furnace operations. The pits should be construc* .

of reinforced concrete and be equipped with drag chain type con-
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veyors. The material should move lengthwise in the pit and be
discharged on a steel pan apron type conveyor which transports

it up a 30 degree (max.) slope to feed the Charging Hopper of the
furnace. The rate of movement of refuse in the Pit and up the
inclined conveyor should be controlled and ccurdinated to maintain
the Charging Hopper full but not overburdened. Controls should
also be provided to permit manual operation of the equipment to
speed movement of initial deliveries to the Receiving Pit. Fire
Control Sprinkler Systems and Odor Neutralilizer Spray Systems should
be provided in storage areas. Lo

6.2.1. STOKERS

Each unit should be provided with a stoker designed to handle
the refuse as delivered to the Incinerator Plants during the normal
16 hour day and to reduce this material to a residue containing
not over five percent of weilght of combustible material.

The stoker should be of the traveling grate type which pro-
vides a continuous movement of burning refuse through the furnace.
Manually adjusted variable speed controls should be provided for
the operation of the grates, so the speed of operation may be
ad justed to suit the burning rate, according to the observation of
the ashes falling off the end of the grates.

The grate design should allow for passage of forced draft air
thru at least ten (10) percent of the effective grate surface and
minimizes the sifting of ashes through the air passages. The
grates should be designed for severe duty and the materlals shoul

be suitable for high temperatures and abrasive conditlons. The
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¢lements of the grates should be accessible so they can readily be
replaced in casa2 of fallurs The grates should be trouble free
under incinerator condi' .~»: i molten glass, slag and metals.
Provisions shsio.i be made for thermal expansion of grate elements
and sur’rce.

6.2,5. FURNACE

Each unit should preferably be provided with a Furnace of the
forced circu’ation water cooled type, properly proportioned to
asgsist the stoiwer 11 the < mbustion of refuse materials. The
FPurnace should be prrovid2a with a Charging Hopper of sufficient
cross section to minimize plugging. The Charging Hopper should
provide restricticrn of air ent:ring the furnace by sufficient
height or by mechanice. ms.ns. Iio opening for passage of material
to the furnace should have a diwsnsion of icss than four (L) feet.
The PFurnace volume is considered as only that in the Furnace and
over the grates and ash plt. Complete combustion takes place in
the Furnace and therefore no secondary chamber should be needed.

The tubular construction of the water cooled Furnace will
recover much of the heat generated and reduce the amount of
refractery insuvlziuion needed. This water tube construction elimi.
nates the high refractory maintenance costs that have caused so
much trouble in many incinerator designs and is also lower in
initial construction cost. |

Each Furnace should be provided with an ash plt sealed by
mechanical means to reduce air leakage, to the extent that a

negative pressure can be maintained in the furnace and ashes ar-
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not blown into the flue gas stream.

6.2.6, FANS

Each unit should be supplied with a Forced Draft Fan to supply
air at the fire level for controlled combustion. An Overfire Air
Pan should also be provided to supply air in the Furnace Chamber
to malntain proper combustion temperatures.

An Induced Draft Fan should be provided to aid the natural
flow of the flue gases through the scrubber and to hold a negative
air pressure in the furnace.

Thermocouples should be provided to control the operation of
the fans to maintain in the furnace temperatures of 1600° F (plus .-
or minus 100° F). At this temperature odors are completely de-
stroyed and combustion of rubbish, garbage or sewage sludge 1is
complete .,

Temperatures over 1800° F melt the ash, causing slag accumu-
lation on the furnace and flue walls,

6.2.7. SCRUBBERS

The gases from the furnace should pass through a wet type fiuve
gas scrubber which removes particulate matter of all sizes so that
the emission should not exceed 0.05 pounds per 1,000 pounds of flue
gas. The exit gases from the furnace should be 11;00° to 1800° F
and the scrubbers should be designed to handle such temperatures.

6.2.8. RESIDUE DISCHARGE CONVEYORS

The residue from the units will drop from the grates through
an air lock, on to & steel pan apron type conveyor which will

deposit the residue in an ash storage plt or to trucks. Should
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ash storage plts be used they should be arranged for gravity dis-
charge to trucks.

A vacuum hose type system should be provided for removal of
the ash siftings below the grates.

6.2.2. CONTROLS

Controls are to be provided to maintain a uniform negative
pressure in the furnace, to malntain a Furnace Gas Temperature of
léOOO.F. (plus or minus 1A0°® F), to regulate water flow for furnace
wall cooling, to regulate the refuse handling system, and to auto-
matically regulate any other devices necessary to provide a con-
tinuous flow type incilneration without smolte or odor.

The operations of the entire plant through the use of these
controls will provide a continuous flow of materials with a minimum
of manpower,

6.2.10. WATER FOR SCRUBBERS

As previously noted the large amounts of water required for
the flue gas scrubbers to remove the dust and fly ash from the
combustion gases will be taken from the water courses or creeks
alongside of which the proposed plants will be constructed.

6.2.11. ASH AND CLINKER DISPOSAL

The range in volume of the ash and clinker 1in the burning of
refuse ,1s between 5 and 30 percent of the original volume. A larg:s
part of this is tin cans, bottles, and other incombustible material:
Even with an average reduction in volume of 20 percent and in
weight of 10 percent, there still remalns a considerable volume of

ash and clinker to be disposed of,.
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In this study it is proposed to place the incinerator plants
at such locations that ground will be available at the plant sites
for the disposal of ash and clinker by what actually will be land
fill. This 1s not land fill as used for the disposal of refuse,
but rather a modification thereof as the clirxer can be placed to
considerable depths. Earth cover need only be provided when the
fill reaches its maximum depth.

Provisions have been made 1n the cost of the various plans
for the inclusion of trucks to haul the ash and clinker to the
nearby dumping area., As the organic matter present in the original
refuse has been destroyed by burning such dumping areas will not R
create an aerial nuilsance. They, however, may be somewhat un-
sightly which could be overcome by placing a thin earth fill over
the fresh dump every week or so.

6.3. OUTLINE OF POPULATIONS SERVED AND PLANT CAPACITIES

6.3.1. SCHEME A - TWO INCINERATOR PLANTS

6.3.1.1. oOutline of Plan

Under Scheme A 1t 1s proposed to construct two incinerator
plants at the locations previously glven and as shown on Figure
No. 3. 1In this figure there are given 3 mile and 5 mile radil of
collection for each of Districts A and B. Crum Creek forms the
natural dividing line between the two districts, but the collectio:
distances in the two districts may be such that refuse from in
between areas may be taken to either plant. The two plant scheme
involves rather long haulage from centers of dense populations ani

thus involves high hauling costs.
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6.3.1.2. Populations to be jerved by Each District

The municipalities included in each district and their
populations for the years 1955 to 1980 inclusive are given in the
following tabulations:

Population District A

1955 1960 1970 1980

Aldan Borough L,1ho  L,hoo L, 790 li, 900
Clifton Heights Borough 8,00 8,L00 8,900 9,000
Collingdale Borough 10,000 10,700 10,900 11,000
Colwyn Borough 2 2oo 2,300 2,L60 2,700
Darby Borough 14,120 1L,500 1,800 1& ,000
Darby Township 9,990 11,900 13,600 000
East Lansdowne Borough ,610 3,?00 3,760 3,800
Folecroft Borough ,L30 5,700 7,300 8 , 000
Glenolden Borough 7,410 8,000 8,350 8 uoo
Haverford Township h9 1,60 55,000 6h 000 68,000
Lansdowne Borough 12,940 13,600 14,000 1&,100
Marple Township 11 180 15,600 22,000 27,500
Millbourne Borough 900 910 925 oLo
Morton Borough 1,800 1,900 1,950 2,000
Newtown Township 6, ,290 10,800 18,600 20,000
Norwood Borough 5, L 660 5,840 5,520 6,000
Prospect Park Borough 6,180 7,000 7,500 7,600
Radnor Township 18,370 22,000 28,200 30,000
Ridley Township 26,800 30,000 31,L00 32,000
Ridley Park Borough 6 ,580 7,400 7,760 7,800
Rutledge Borough 950 960 980 1,000
Sharon Hill Borough 6,500 ,000 7,500 7,700
Springfield Township 21,650 25 uoo 28,800 30,000
Swarthmore Borough 5,830 ,120 6,250 6,300
Tinicum Township 5,800 900 6,350 6,400
Upper Darby Township 91,280 94,300 98,000 100,000
Yeadon Borough 11,470 11,450 12,100 12,200
TOTAL POPULATIONS 353,880 390,880 UL37,095 L56,3L0
Populations District B

Aston Township 6,750 8,350 11,000 1,000
Bethel Township 1,700 2,320 3,600 5,000
Birmingham Township 920 1,800 3,350 5,000
Brookhaven Borough ,030 4,100 6,000 8,000
Chester Township ,080 6,250 11,350 12,000
Chester Heights Borough .90 700 2,250 3,000
City of Chester 70,280 73,500 76,500 78,000
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Concord Township
Eddystone Borough
Edgemont Townshilp

Lower Chichester Township
Marcus Hook Borough

Medlia Borough

Middletown Townshlp
Nether Providence Township
Parkside Borough

Rose Valley Borough
Thornbury Township
Trainer Borough

Upper Chichester Township
Upper Providence Township
Upland Borough

TOTAL POPULATIONS

6.3.1.3. Amounts of Refuse From Each District

1955 1960 1970 1980
2,300 3,200 6,000 7,000
3,230 3,400 3,600 3,800
1,280 2,100 3,500 5,000
3,350 3,950 5,160 7,000
3,870 3,870 3,950 Ly,000
6,250 6,800 7,000 7,200
7,10 8,500 16,850 20,000
8,220 12,500 15,300 16,000
2,080 2,230 2,300 2,350
560 620 990 1,150
2,370 2,750  L,300 6,000
2,080 2,200 2,600 2,850
7,7L0 9,050 18,000 21,000
i, 980 6,180 10,900 12,000
Ly, 8L0 5,200 6,000 6,100
147,530 169,570 220,500 246,750

Based on the maximum of 3.22 pounds of refuse per day per

capita the following total amounts of refuse must be burned on

maximum day:

District A

Population
Tons per day

District B

Population
Tons per day

Totals

Population
Tons per day

1955 1960 1970 1980
353,880 390,880 U437,095 L56,340
569.8 629.3 703.7 73L.7
147,530 169,570 220,500 2L6,750
237.5 273.0 355.0 397.3
501,10 560,450 657,595 703,090
807.3 902 .3 1058.,7 1132.0

6.3.1.4. Incinerator Plant Capacities

Rased on the foregoing amounts of refuse and an operating

period of 16 hours the amounts of refuse to be burned and the

required plant capaclities for the years 1955 to 1980 inclusive

would be as follows:
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District A 1955 1960 1970 1980

Tons per day 569.8 629.3 703.7 73,7
Equivalent tons

in 16 hours 855 olily 1055 1102
Capacity tons per

2L hours 900 1000 1200 1200
Number of units 3 3 or lj n Iy
Tons capacity each unit 300 300 300
District B
Tons per day 237.5 273.0 355.0 39743
Equivalent tons

in 16 hours 357 L1o 533 597
Capacity tons per

2l hours - Loo 450 600 600
Number of units 2 2 or 3 3 >
Tons capacity each unit 200 200 200 200

In the foregoing tabulation the incinerator capacity require-
ments for the year 1960 are such that the construction of one unit
could possibly be postponed to a later time. The shut down of one
of the remaining units would however lessen the capacities of the
plants to the point where they could not handle the maximum month
or week refuse burning loads, particularly for the plant in
District B. For this reason the full complement of burning units
has been included in this study.

6.3.2. SCHEME B - THREE INCINERATOR PLANTS

6.3.2.1. oOutline of Plan

Under Scheme B 1t 1s proposed to construct three incinerator

plants at the locations previously given and as shown on Figure
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No. lt. In this figure there are given the 3 and § mile radil

of collection for each of Districts A, B and C. This plan provides
more favorable haulage distances for Radnor and Haverford Townships
and also reduces the haulage for the municipalities in the south-
easterly part of the County. It takes recognition of the estab-
lished locatlon of the present incinerator plant now owned and
operated by Haverford Townshlp. Under this acheme of disposal the
Delaware County Incinerator Authority would purchase the plant and
the land from Haverford Township and construct a new plant to serve
District A. Hauling costs for this scheme of refuse disposal would
naturally be less than for Scheme A, Two Plants. .

6.3.2.2. Populations tn be Served by Each District.

The municipalities included in each district and their popula-
tions for the year 1955 to 1980 inclusive are given in the follow-

ing tabulations:

Population - District A 1955 1960 1970 1980
Haverford Township Lo,Lh60 55,000 6ly, 000 68,000
Marple Township 11,180 15,600 22,000 27,500
Millbourne Borough 900 910 9025 olL0o
Newtown Township 6,290 10,800 18,600 20,000
Radnor Township 18,370 22,000 28,200 30,000
Upper Darby Township 91,280 ol,,300 98,000 100,000
Totals 177,480 198,610 231,725 2L6,LL0o
Population - District B
Aldan Boro Iy, 140 11,100 Iy, 790 ly, 900
Clifton Heights Borough 8,0L0o 8,400 8,900 9,000
Collingdale Borough 10,000 10,700 10,500 11,000
Colwyn Borough 2,200 2,300 2,160 2,700
Darby Borough 14,120 1,500 14,800 %ﬁ,ooo
Darby Township 9,990 11,900 13,600 ,000
East Lansdowne Borough 3,610 3,700 3,750 3,800
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Eddystone Borough
Folcroft Borough
Glenolden Borough
Lansdowne Borough
Morton Borough
Norwood Borough
Prospect Park Borough
Ridley Township
Ridley Park Borough
Rutledge Borough
Sharon Hill Borough
Springfield Township
Swarthmore Borough
Tinicum Township
Yeadon Borough

Totals

Population - District C

Aston Township

Bethel Township
Birmingham Township
Brookhaven Borough
Chester City

Chester Township

Chester Heights Borough
Concord Township

Lower Chichester Township
Marcus Hook Borough

Media Borough

Middletown Township
Nether Providence Township
Parkside Borough

Rose Valley Borough
Thornbury Townshilp
Trainer Borough

Upland Borough

Upper Chichester Township
Upper Providence Township
Edgemont Township

Totals

1955 1960 1970 1980
,230 3,400 3,600 3,800
,h30 5,700 7,300 8,000

7,010 8,000 8,350 8,100

12 9uo 13,600 1u 000 lh 100

1,800 1,900 1,950 2.000

5, 660 5, Buo 5,920 6,000

6,480 7,000 7,500 7,600

26 800 30,000 31,400 32,000

6,580 7,400 7,760 7,800
950 960 980 1,000

6,500 ,000 7,500 7,700

21,650 25 uoo 28,800 30,000
5,830 6,120 6,250 6,300
5,800 5 900 5,350 6,400

11 u7o 11,450 12,100 12,200

179,630 195,670 208,970 213,700

6,740 8,350 11,000 14,000

1,700 2,320 3,600 5,000
920 1,800 3,350 5,000

3,030 u 100 6,000 8,000

70,280 73,500 76,500 78,000

,080 6,250 11,350 12,000
L90 700 2,250 3,000

2,300 3,200 5,000 7,000

3,350 3,950 5,160 7,000

3,870 3,870 3,950 L, 000

6,250 6,800 7,000 7,200

7,140 8 soo 16,850 20,000

8,220 12,500 15,300 16,000

2080 2,230 ,3oo 2,350
"260 620 990 1,150

2,370 2,750 l1,300 6,000

2,080 2,200 2,600 2,850

;,8L0 5,200 6,000 6,400

7,7L0 9,050 18,000 21,000

i, 980 6,180 10,900 12,000

1,280 2,100 3,500 5,000

Uty ,300 166,170 216,900 242,950
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6.3.2.3. Amounts of Refuse From Each District

Based on the maximum of 3.22 pounds of refuse per capita

per day the following total amounts of refuse would be collected

per day from each district:

District A

Population

Tons per day

District B

Population

Tons per day

District C

Population

Tons per day

Totals

Populations

Tons per day

1955

177,480
285.,7

179,630
289.2

144,300
232.3

501,410
807.2
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1960 1970
198,610 231,725
319.8 373.1
195,670 208,970
315.0 336.4
166,170 216,900
267.5 3Lh9.2
560,450 657,595
902 .3 1058.7

1980

216,440
396.8

213,700

3Ll

2L2,950
391.1

703,090
1132.0



6.3.2.lL Incinerator Plant Capacities

Based on the foregcing amounts of refuse and an operating

period of 16 hours the amounts of refuse to be burned and the

required plant capacities for the year 1955 to 1980 inclusive,

would be as follows:

District A

Tons per day

Equivalent tons in 16 hrs,
Capacity tons per 2l hrs,
Number of units

Tons capacity each unit

District B

Tons per day

Equivalent tons in 16 hrs,
Capacity tons per 2l hrs,
Number of units

Tons capacity each unit

District C

Tons per day

Equivalent tons in 16 hrs,
Capacity tons per 2l hrs.
Number of units

Tons capacity each unit

1955

iBg,?
2_0‘
)-L295

1960

319,.8
80
00

2 or3 2 or 3

200

iBE.Z
3
L50

2 or 3
200

232.3

ot
2

200

200

315,0
73
00

2 or 3

200

267 .5
1400
1100

2
200

197G

2"
600

3
200

1980
396,8
566
600

3
200

2

600

3
200

391.1
o5

3
200

In the foregoing tabulation the incinerator capacity

requirements for the year 1960 are again such that the construc-

tion of one unit could possible be postponed to a later time, this

being particularly true for the plant proposed for District C. The

shut down of one unit would, however, lessen the capacities of the

plants to the point where they could not handle the maximum day

refuse burning loads,

Ing units has been included in this study.
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As shown in the tabulation each incinerator plant would
have the same capacity., This would allow standardization of the
design, the only variation being the adaptability of each plant
to its site,

6.3.3 SCHEME C - FOUR INCINERATOR PLANTS

6e343al Outline of Scheme

Under Scheme C it 1s proposed to construct four incinerato
plants at the locations previously given and as shown on Figure
No. 5. In this figure there are given the 3 and 5 mile rgdii for
Districts A and D,the 3 mlile radius for District B and the 2 and
3 mile radii for District C, This plan provides the least amount
of haulage of any of the schemes, Districts A and B of this plan
or scheme are considered to be the same as in Plan B, the three
incinerator scheme, The incinerator plant location for District
C has been located to provide a comparatively short haul for the

most heavily populated areas of this district.

6.3.3.2 Populations To Be Served By Each District

The municipalities and populatlons included in Districts
Nos, A and B of this plan are for all practical purposes the same
as Districts A and B of Scheme B, the thres incinerator plan or
scheme, The municipalities and populations in these two districts
will, therefore not be repeated, but only the total populations

for the years 1955 to 1980 inclusive will be given,

Populatioas 1955 1960 1970 1980
District A 177,480 198,610 231,725 246,440
District B 179,630 195,670 208,970 213,700
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District C

Aston Township

Bethel Township
Brookhaven Borough

City of Chester

Chester Township

Lower Chichester Township
Marcus Hook Borough
Medla Borough

Nether Providence Township
Parkside Borough

Rose Valley Borough
Trainer Borough

Upland Borough

Upper Chichester Township

Totals

District D

Birmingham Township
Chester Heights

Concord Townshilp

Edgmont Township
Middletown Townshilp
Thornbury Township

Upper Providence Township

Totals

1955 1960 1970 1980
6,740 8,350 11,000 1,000
1,700 2,320 3,600 5,000
3,030 1,100 , 000 8,000
70,280 73,500 76,500 78,000
Iy, 080 6,250 11,350 12,000
3,350 3,950 5,160 7,000
3,870 3,870 3,950 Iy, 000
6,250 6,800 7,000 7,200
8,220 12,500 15,300 16,000
2,080 2,230 2,300 2,350
560 620 90 1,150
2,080 2,200 2,600 2,850
Iy, 8L0 5,200 6,000 6,400
7,740 9,050 18,000 21,000
124,820 140,940 169,750 184,950
920 1,800 3,350 5,000
Lgo 700 2,250 3,000
2,300 3,200 6,000 7,000
1,280 2,100 3,500 5,000
7,140 8,500 16,850 20,000
2,370 2,750 L,300 6,000
4,980 6,180 10,900 12,000
19,480 25,230 L7,150 58,000

6,3.3,3 Amounts of Refuse From Each District

Based on the maximum of 3.22 pounds of refuse per capita

per day the follewing total amounts of refuse would be collected

per day from each district:

District A

Population
Tons per day

Dist-ict B

Pepulation

Tons per day

1959

177,480
285.7

179,630
289,2
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1960

19790

198,610
319,8

195,670
315.0

231,725
373.1

208,970
33644

1680

246,140
396.8

213,700
34kl 1



District C 1955 1960 1970 1980

Population 124,820 140,940 169,750 18L,950

Tons per day 201.0 226,9  273.3 297.8

District D

Population 19,480 25,230 L7,150 58,000

Tons per day 31.4 40,6 75.9 93.4

Totals

Populations 5o01,h10 560,450 657,595 703,090
Tons per day 807.3 902,3 1058,7 1132.0

In the foregoing tabulations there are a few small differ-
ences in populations and amount of refuse collected per day. They
are however, minor and have no effect on the capacities of the
incinerator plants as given in this study,.

6.3.3.14 Incinerator Plant Capacities

The required 1incinerator plant capacities for Districts A,

B and C are based on the amounts of refuse given in the tabulatior
with the plants operating 16 hours per day. For District D the
amounts of refuse are low and for quantities such as these it is
preferable to provide for the burning of the refuse in an 8 hour
day in order to reduce the operating costs as only one shift 1s
required,

Based on the foregoing the required plant capacitles for the

years 1955 to 1980 inclusive would be as follows:

District A 1955 1960 1970 1980
Tons per day 285.7 19,8 3g3.1 396,68
Equivalent tons in 16 hrs, 129 80 561 596
Capacity tons per 2l hrs. LS50 500 600 600
Number of units 2 or 32 or 3 3 3
Tons capacity each unit 200 200 200 200
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District B 1955 1960 1970 1980
Tons per day 289.2 315.0 33644 3Lh.1
Equivalent tons in 16 hrs, 35 W73 5ol 516
Capacity tons per 2l hrs. L50 500 600 600
Number of units 2 or 3 2 or 3 3 3
Tons capacity each unit 200 200 200 200
District C

Tons per day 201, 226.,9 27343 297.8
Equivalent tons in 16 hrs, 302 31 111 W7
Capacity tons per 2l hrs. 325 350 L50 5o
Number of units 2 or 3 2 or 3 3 3
Tons capacity each unit 150 150 150 150
District D

Tons ver day 31,0 10.6 7549 93,0
Equivalent tons in 8 hrs. G 123 228 282
Capacity tons per 2L hrs. 100 130 250 300
Number of units 1 1 2 2
Tons capacity each unit 150 150 150 150

For comparative purposes this study is based on constructing
full supplement of burning units as required for the year 1980.

6.1, ESTIMATED PLANT CONSTRUCTION COSTS

6.l..1  TOTAL FOR THREE SCHEMES

The estimated cons truction cests for Schemes A, B and C
described in the foregoing outline are as follows:

6,0.,1,1, Scheme A - Two Plants

District 4 ~ Flant AA

Plant Capacity 1,200 tons per 2L hours
Four 300 ton units

Incinerator Equipment ©1,800.000

Trucking and Grading Equipment 22,000

Structure 975,000

Grading, Roadways,Fencing, Etc, oo, 000
Sub-Total for Flant AA ©12,200,000
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Sub—Té%al for Plant AA brought forward

District B - Plant AB

Plant capacity 600 tons per 2l hrs,
Three 200 ton units

Incinerator Equipment

$1,100,000

Trucking and Grading Equipment 25,000
Structure 575,000
Grading, Roadways, Fencing, Etc. 225,000

Sub-Total for Plant AB

Congtruction Costs of Two Flants

3,200,000

¢.1,925,000

¢5,125,000

Land for two plants 25,000
Construction Contingencies 250,000
Engineering and Legal Costs 450,000
Bond Discount 250,000
TOTAL FOR SCHEME A %6,100,000
6oliels2 Scheme B - Three Plants (Plants BA,BB & BC)
Capaclty each plant 600 tons per 24 hrs.
Each plant three 200 ton units
Incinerator Equipment three plants  ¢3,300,000
Trucking and Grading Equipment 75,000
Structures, three plants 1,225,000
Grading, Roadways, Fencing, etc. 75,000
Construction costs of three plants iS,??S,OOO'
Land for two plants 25,000
Purshase of Haverford Twp.plant & land 100,000
Construction Contingencies 280,000
Engineering and Legal Costs 520,000
Bond Discount 270,000
TOTAL FOR SCHEME B £6,970,000
Taken as 7,000,000
Gollels3s Scheme C - Four Plants

Districts A & B - Plants CA,

CB

Capaclty each plant 600 tons per 2L hrs.
Each plant three 200 ton units

Incinerator Equipment-two plants ¢2,200,000
Trucking and Grading Equipment 50,000
Structures two plants 1,150,000
Grading, Roadways, Fencing, etc. 1150, 000

Sub-Total for Plants CA & CB
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Sub-Total for Flants CA & CB brought forward +3,850,000

District C - Plant CC

Plant capacity 450 tons pcr 2l hrs.
Threo 150 ton units

Incinerator Equipment £,.900, 000
Trucking and Grading Equipment 25,000
Structure 525,000

Grading,Roadways,Fencing,etc. 200,000

Sub-Total for Plant CC #1,650,000

District D - Plant CD

Plant capacity 300 tons per 24 hrs.
Two 150 ton units

Incinerator Equipment ¢625,000

Trucking and Grading Equipment 25,000

Structure 350,000

Grading,Roadways,Fencing,etc, 150, C00
Sub~Total for Flant CD £1,150,000
Construction cost of four plants £.6,650,000
Land for three plants 1;0, 000
Purchase of Haverford Twp, plant and land 100,000
Constructlion Contingencies 330,000
Engineering and Legal Costs 580,000
Bond Discount 300,000
TOTAL FOR SCHEME C +8,000,000

6,1,1.4 Summary of Costs of the Three Schemes

Scheme A -~ Two Plants 6,100,000
Scheme B - Three Flants 7,000,000
Scheme C -~ Four Plants . 8,000,000

6.5 OPERATING COSTS

6.5.1 BASIS OF COS3TS

Plant labor requirements are based on having 3 operators
per unit and one maintenance man per unit, plus a superintendent
and assistant superintendent and a welgh master at each incinerate

plant. Pawer for plant cperation has been taken a3 &an average of
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2 cents per kilowatt hour of current used., The labor and mainten-

ance costs of two trucks for each plant has been provided for the
haullng of the ash and clinker from the slinker storage bin to the
dumping area, or for the direct dumping of the clinker into trucks
and its haulage to the dumping area, The following costs are base
on the year 1980 eperating loads:

6+5+1els Scheme A - Two Plants

Plant AA - Four Units

Two shift operation '16 hrs. per day)

- 12& -

Operators 2l @ $5,000 #120,000
Maintenance Men L e 6,000 21,000
Asst.Superintendent 1@ 6,000 » 000
Superintendent 1@ 8,000 8,000
Total Labor 30 men ¢.158,000
Weigh Master 6,000
Power 75,000
Operation and maintenance of trucks 11,000
Repairs and supplies 35,000
Sub-Total for Plant AA $,285,000
Plant AB - Three Units
Two shift operation (16 hrs. per day)
Operators 18 @ ¢5,000 ¢ 90,000
Maintenance Men 3@ 6,000 18,000
Asst.Superintendent 142 6,000 6,000
Superintendent 1@ 8,000 8,000
Total Labor 23 men ¢122,000
Weigh Master 6,000
Power 149,000
Operatlon & Maintenance of trucks 11,000
Repairs and supplies 25,000
Sub=-Total for Plant AB {213,000
TOTAL FOR SCHEME A 498,000



6.5.1+2 Scheme B - Three Plants

Plants BA, BB and BC -~ Three units each
Two shift operation (16 hrs. per day)
Cost each plant:

Operators 18 @ ¢.5,000 & 90,000
Maintenance Ifen 3@ 6,000 18,000
Asst,Superintendent 1@ 6,000 6,000
Superintendent 1@ 8,000 __ 8,000
Total Labor 23 men ¢.122,000
Weigh Master 6,000
Power 149,000
Operation & Maintenance of trucks 11,000
Repairs and supplies 25,000
Sub=Total for each plant $213,000
TOTAL FOR THREE PLANTS - SCHENME B $639,000

6,5.,1.3 Scheme C - Four Plants

Districts A & B - Plants CA & CB -~ Three Units Each

Two shift operation (16 hrs, per day)
Cost each plant:

Operators 18 @ {5,000 ¢ 90,000
Maintenance lien 343 6,000 18,000
Asst.Superintendent 1 @ 6,000 6,000
Superintendent 1@ 8,000 8,000
Total Labor 23 men £122,000
Weigh Master 6,000
Power 49,000
Operation & MMaintenance of trucks 11,000

Repairs and supplies 25,000

Cost each plant £.213,000 '
Sub-~Total for Two Plants (CA & CB $h26,000

District C - Plant CC - Three Units

Two shift operation (16 hrs. per day)

Operators 18 @ ¢.5,000 & 90,000
Maintenance ilen 3@ 6,000 18,000
Asst,.Superintendent 1 @ 6,000 6,000
Superintendent 1@ 8,000 8,000
Total Labhor 23 men 122,000
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Tortal Labor 23 men brought forward {122,000
Weigh Master 6,000
Power 32,000
Cperation & Maintenance of trucks 11,000
Repairs and supplies 20,000
Sub-Total for Flant CC :.191,000
District D - Plant CD - Two Units

One shift operation (8 hrs. per day)

Operators 6 @ ;5,000 i 30,000
Maintenance Men 2 @ 6,000 12,000
Superintendent 1 @ 8,000 8,000

Total Labor 9 men ¢ 50,000

Weigh Master 6,000

Fower 12,000

Operation & Maintenance of truch 5,000

Repairs and supnlies 8,000
Sub-Total for Plant CD ¢ 81,000
TOTAL FOR FOUR PLANTS = SCHENE C (,698,000

6.5,1.11 Summary of Onerating Costs ~Three Schemes

Scheme A - Two Flants ¢,98, 000
Scheme B -~ Three Flanss 639,000
Scheme C - Four Plants 698,000

6.6 FIXED CHARGES

6.6,1 NEED FOR IHNCLUSION

Fixed charges, conslisting of bond retirement and interest
costs on the bond issue, form an integral part of the cost of the
study covering the cost of rafuse disposal by incineraticn and
must therefore be included with the operating and maintenance costs
to ascertain the final cost of each plan of disposal of refuse by
incineration as the payment by the municipalities to the Delaware
Ceunty Incinerator Authority must bte such as to covser the costs of

operation and maintenance and bond retirement and interest costs,
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66,2 BROND RETIREMENT AND INTEREST COSTS

6.6.2.1 Bond Retirement Costs

For the purpose of this study it has been assumed the
Authority would sell revenue bonds to finance the capital costs
of the propesed incinerator plants. It has further been assumed
that these will be of 25 years issue and will bear u per cent
interest. To make a true comparison of costs requires the setting
up of a debt amortization schedule for each plan of disposal. This
necessitates a long tabulation of net revenue secured and its use
for the paying of operatlon and maintenance costs, interest on the
balances of the eutstanding bonds, a cumulative interest reserve
fund, Improvement balances, amounts available for bond retirement
and the amounts of the bonds balled for redemption over the 25
years life of the bond 1issue,

Rather than prepare such an elaborate schedule the aver-
age cost of bond retirement over the 25 year period has been used.

6.6.2,2 Interest Costs

The interest costs on the bond issue have been taken as
an average of the interest payments during the life of the bond
issue, that 1s 1t is based on one-half the cost of the bond issue,
this being the average annual amount, Interest has been taken as
i per cent and no allowance was made for redemption premiums,

6.6.3 COSTS FOR EACH SCHEME OF DISPOSAL

6.6.3.,1 Scheme A - Two Flants

Amount of Bond Issue $6,100,000

Average annual cost of bond retirement ¢2hh, 000
Average annual interest costs 122,000
ANNUAL FIXED CHARGES SCHEME A $366,000
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6,6.3,2 Scheme B 0 Three Plants

Amnunt of bond issue ¢7,000,€00

Average annual cost of bond retirement $£280,000
Average annual Interest costs 140,000
ANNUAL FIXED CHARGES SCHEME B ¥420, 000

6.6,3.3 Scheme C - Four Plants

Amount of bond 1ssue £8,000.C07

Average annual cost of bond retirement $320,000
Aversge snnual interest costs 160,000
ANNUAL FIXED CHARGED SCHEME C £480,000

6,7 TOTAL ANNUAL COSTS OF REFUSE INCINERATION

6.7.1 COSTS OF THREE SCHEMES

The total annual costs of refuse disposal kry inclneration
of the three schemes are given in the following tabulation:

6,7.1.1, Scheme A - Two Plantsa

Jperating and malntenance costs $h28 » 000
Bond and interest costs 6 _366,000
TOFAL FOR SCHEME A 586,000
6.7.1.2 Scheme B - Three Plants
Operating and malntenance costs $639,200
Bond and interest costs QZ0,000
TOTAL FOR SCHEME B $1,059, 000
6.7.1.3 Scheme C - Four Plants
Operating and maintenance costs ¢698,n00
Bond and interest costs QBO!ﬁO
TOTAL FOR SCHEME C £1,178,000

6.7e2. INCINERATION COSTS PER TON
6,7.2.1 Cemparative Quantities

The costs of refuse disposal for the county wide method

of disposal by incineration of the refuse frem all of the L9 mun-
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lcipalities in the county, ars given in the following tabulation,
These are for comparative purposes only as accurate calculations
have not been made of the operating costs for labor and power
during the earlier years of cperation, when there are lesser
quantities, The costs are, however, comparatiive for conditions
obtalning in the year 1980 when the plants wo:uld be practically
up to thelr rated capacilties.

The amounts of refuse to be incinerated, as previously
given in Chapter No. l}, Quantities of Refuse, are the totals for
each year and are based on 800 pounds of refuse per capita per

year, They are as follows:

1955 1960 1970 1680
Tons per year 200,56l 224,180 263,038 281,236

F.7.2.2 Comparative Costs

The cost per ton of refuse incinerated for the years 1955

to 1980 inclusive for the foregoing quantities would be about as

follows: _

SCHEME A - TWO PLANTS 1955 1960 ;ng‘ 1980
Operating costs 440,000 450,000 480,000 L9B,800
Fixed charges _366.r00 366,000 366,000 366,000

Totals $806,000 816,000 846,000 36,800

Costs Per Ton

Operating costs $2.19 $2.00 $1.82 $1e77
Fixed charges 1.82 1,63 1,39 1.30
Totals .01 $3.63 ¢3.21 £3.07



Probable average cost per ton, years 1955 - 1980 3,58

SCHEWE B - THREE PLANTS 1955 1960 1970 1980
Operating costs $570,000 580,000 610,000 633,000
Fixed charges 120,000 420,000 420,900 L20,000

Totals $990,000 1,000,000 1,030,000 1,059,000

Costs Per Ton

Operating costs $2.84 ¢2.58 $¢2.32 ¢2.27
Fixed charges 2.09 1,87 1.60 1.449
Totals $4.93 £h.L5 £3.93  $3.76

Probable average cost per ton, years 1955 - 1980 k.30

SCHEME C - FOUR PLANTS

Operating costs §618,006 625,000 658,000 698,000
Fixed charges 180,000  LB0,n00 480,000  LB0O,N00
Totals $1,098,000 1,105,000 1,138,700 1,178,000

Cost Per Ton

Operating costs $3.09 ¢2.78 $£2.50 ¢€2.19
Fixed charges 2.39 2.1l 1,82 1,71
Totals ¢5.48 h.92 Glss2 “he20

Probable average cost per ton, years 1955 - 1980 3L.70

6.7.3.3. Comparative Per Ton Costs

The comparative average cost of refuse disposal by incin-
eration for the three schemes are approximately as follows:

SCHEME A - TWO PLANTS - ¢3.50
SCHEME B - THR&E PLANTS {lL.30
SCHEWME C - FOUR PLANTS ¢L.70
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6.7.3 HAULING COS3TS3

6.7.3.1. A Component Part of Disposal Cost

In this study it 1s anticlpated that each municipalility in
the county will haul 1ts refuse to the sites of the incinerator
plants. The lengths of haul involved in the three schemes of
incinerator plant location and capacity are tnherefore a factor
In the total annual cost of disposal by incineration fer the
county,

6.7.3.2 Studies Made

As there are three schemes of refuse disposal by incin-
eration, studies were made to determine the approximate cost of
refuse hauling fer each ef them. In the appendices to this report
there are listed the road miles and the ton miles involved in
each of the three schemes,

6.7¢3.3 Hauling Costs

Hauling costs, as distinguished from collecting costs,
vary considerably depending on the type of equipment used and the
efficiency of operation. Investigations of these Indicate they
may vary between 15 and 25 cents per ton mile., Using an arbi-
trary cost of 20 cents per ton mile, for the year 1955 refuse
quantities, the comparative hauling costs (not including costs of

collection) are about as follows:

Scheme A Scheme B Scheme C

2 Plants 3 Flants Iy Plants

Ton miles per year 975,468 771,762 730,689

Hauling Costs 195,003 154,332 146,138
Percent Over Schems "G" 33 6 4]
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0.7.3.11 Combined Plant and Hauling Costs

Including hauling costs for the year 1955 with the plant
operating costs and fixed charges as previously given, the total

const of hauling and disposal would be as fcllows:

Scheme A Scheme B Scheme C
2 Plants 2 “.ants [ Fiants

Operation & fixed consts ¢ 806,000 § 950,000  $1,098,000

Hauling costs from
municipalities 195,093 15L,332 146,138

Totals $1,001,093 &1,14L,332 &1,244,138

Percent lncrease over
Scheme A 0 11.3 20.4

6.8 GENERAL COMMENTS

6.8,1 PRESENT USE OF WETHOD

Incineration as a method of refuse disposal is a well
established practice. The operating difficulties inherent in the
older types of plants caused this method to be looked upon with
some disfavor, partlcularly as the operating and maintenance costs
were quite high, With the advent of contemporary types of plante,
particularly the recently developed continuous traveling grate
types, ths method is now regalning 1ts former popularity as a
sanitary method of disposing of municipal refuse.,

6.8.2 HANDLING OF FLY ASH AND PARTICULATE MATTER

One of the glaring disaavantages of the ¢lder types of
incinerator plants was the belching of smoke, dust and burning
matter from the plant chimneys. With the devslopment and use of
efficlent flue gas scrubbers, this difficulty has been overcome.
The only visible discharge is a water vapor which disappears im-

medlately following 1ts contact with the atmosphere.



6.8,3 APPLICABLE SCHEME

Should the refuse from the entire county be disposed of
by incineratlon, either Scheme B, entailing the use of three
plants or Scheme C, using four plants should Le used, even though
the total costs are 11.3 and 20.lL percent {reater than for two
plant scheme, The concentration of trucks at any one point is
naturally less as more plants are used, and many municipalities
would object to continuous and heavy trucking through their
streets. This objection would be overcome to some extent by
using a greater number of plants.

The studies indicate that at present 1t would not be
necessary, or for that mattsr economical, to dispose of the
refuse from the entire county by incineration., Because of this
the study of incineration of the refuse for the entire county
has been made to compare its cost with that of the alternate

method of disposal, namely landfill operations,
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CHAPTER 7
STUDISS OF LANDFILL

7.1 SITES OF LANDFILL

To1l.1 NUMBERS OF SITES

As menticned under Chapter 6, Studiec of Incineration,
Delaware County has an area of some 185 squarz miles, with varyirg
population densities, As for the incineration studies it is at
once apparent that a single site for the landfi1ll operation would
from a cost of collection standpoint not be econemically feasible,
Further, it is not possible to find landfill areas with the same
ease as it is to find sites for incinerator plants.

Telas2 FEASIBILITY OF LANDFILL FOR COUNTY OFPERATION

With the quantities of refuse to be disposed of in the
county for the years 1955 to 1980 inclusive, it is not practical
to consider landfi1ll as an operatlion that would serve the entire
county for these years. Not only is there not enecugh available
land, but the locations of available sites are far removed from
the more dense pepulatlion centers which would entall prohibitive
hauling cests for the more densely pepulated municipalities,

The study of landfill refuse disposal has been made for
the county as a whole so that costs of this method of refuse dis-
posal are avallable for comparisen with refuse disposal by incin-
eration for the entire county. Finally neither method of refuse
disposal can be used 1in their entireties as the populatinn den-
sities in the county are such that both methods will have to be

used,
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7alas3. AVAILABLE SITES

A survey was made of sites that might be avallable for
landf11l operations. In reviewlng these 1t must be conslidered
that Springton reservolr and 1ts watershed area, are located in
parts of Newtown, Marple and Upper Providenc~ Townships. This
prohibits landfill operations 1n any paris ol ithese townships,
in which the drainage areas slope toward the reservoir. Likewise
the dam for water supply for Media Borough 1s on Ridley Creek,
just west of the bofough. This agaln prohibits using landfill in
the Ridley Creek watershed area above the dam, Realty develop-
ment in the Radnor, Haverford, Newtown and Marple Townships, in
the northerly part of the county, are such that there are no
sites available for landfill in these townships., With the
exception of the swamp areas in Tinlicum Township and swamp lands
bordering Darby Creek 1n Folcroft, Norwood, Prospect Park and
Ridley Park Boroughs, there are no avallable landfill sites in
the southeastern parts of the county.

This leaves the westerly part of the county and the swamp
areas previously mentlioned as being the only parts of the county
availlable for 1landfilll operations, A careful consideration of
these areas indlcates that landfl1ll operations could be conducted
in the swamp lands of Tinicum Township and the swamp lands
adjoining Darby Creek, These would be of the dike and 111l type.
Also landfill operations of the trench or area method could be
conducted in the parts of the western section of the county in

the presently sparsely settled Edgmont, Thornbury, Concord and
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Birmingham Townships., Investigations were not made &s to whether
or not any of the possible landfill operations would be welcomed

by these boroughs snd townships, but for the purposes of the study
it was assumed that 1f the landfill method was adopted, the sites
required therefore could be made avallable.

7.1.4. SITES USED IN STUDY

In this study it was assumed that landflll operestlions could
be made in the swamp lands of Tinicum Township and in two sites

situated in Edgmont and Concord Townships,

7.2, OUTLINE OF POPULATIONS SERVED AND CAPACITIE3S OF SITES

Telels DIVISION OF POPULATIONS

In this study 1t has been assumed that Crum Creek would iIn
general form the dividing line for refuse disposal by landfill to
the two sites, On this basls the populations to be served and
the amounts of refuse to be disposed of would for the area easty
of Crum Creek be the same as that outlined for incilnerator plants
BA and BB of Plan B, Three Incinerator Plants and that from the
area west of Crum Creek would be the same as for Incinerator
Plant BC.

Te2e2, AMOUNTS OF REFUSE

The refuse from the populations east of Crum Creek would in
general be hauled to the swamp lands in Tinicum Township and the
adjoining swamp lands and that frem the populations west of Crum
Creek would in general be hauled to landflll operations in
Edgmont and Concord Townships. These are indicated as Sites A

and B respectively. The populations and amounts of refuse In tons

- 136 =~



per day contributory to the two areas would then be as follows:

1955 1960 1970 980

Site A - Tinicum Townshlp

Populations 357,110 394,280 440,695 460,140

Tons avg.per day 464 .2 517,.6 57749 598,2

Site B - Edgmont or Concord Township

Populations 144,300 166,170 216,900 242,950
Tons avg,per day 187,.6 216,0 287 .0 315.9
Totals

Populations 501,410 560,450 657,595 703,090
Tons per day 651,8 733.6 864 .9 914,1

743 REQUIREMENTS FOR SITE A - TINICUM TOWNSHIP

7e341s TYPE REQUIRED

A% this site the landfill operations would be of the so
called "wet" type.
73410l Dikes and Lagoons

The landfill operations would be in swamp lands subjected
in parts to the effects of tlde water, This reaulres outshore
dikes to prevent the inflow of waeter to the fill area, Drainage
culverts must be provided in the dikes, The discharge ends of
culverts must be equipped with easily cleanatle trash or bar
screens and tide gates to prevent the inflow of water, The ares
should be sub-divided into lagoons, formed by dlkes, for better
control of operations, with f1lling limited to one lagoon at a
time. Nolsome leaching through the dlkes may requlre the use of

shallow wood sheet piling, Heavy chlorinatlon of the effluent
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from the dikes mey also be necessary to prevent pollution of the
receiving waters,

743,12+ Placing of Refuse

The initial dumping in weter of refuse In each lagoon should
be made during the cold winter months to a compacted elevation of
about two feet sabove maximum high water, After this 1s placed 1%
should be fully compacted and covered with a layer of earth,
Subsequent placing of the refuse could then be continued, with
each layer covered with 6 to 12 inches of e arth, The final cover
on the completed f111 should have a compacted depth of not less
than two feet as & permanent rodent and insect control, The final
cover material and that used in the intermediate covering should
be clean earth, relatively free of organilc matter, tree roots ox
branches, large stones, bulky waste bullding materials and 1if
possible with a clay content of not more than 50 percent. These
limitations are required to assure good all weather tractions,
to safeguard agalnst unequal settlement and heaving action, to
discourage burrowing by rodents, to thoroughly blanket the
putrescible materials in the refuse and to reduce surface cracking

7eBelede Other Facllitles

Semi-portable sheds must be located near the entrance to
the landfill operatlons to house the operating staff and labor,
This housing must have heat, water, sewerage facilities, lighting,
lockers and showers., An adjolning seml-portable type welgh room
with truck scale 13 reoulred to weigh the refuse materials as
delivered by each municipality, Hard surface roadways of seml-

permanent constructlion must be built from the point of entry to
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the dumping points.

There 13 also reculred the stockpiling of cover materials
in sufflclent quantity to at least last through the winter
operation, This material must be brousht in from a source outside
Tinlcum Township, as it cannot be secured from within the townshlp,
This would entail conslderable lengths of haul with conseguens
high costs.

7edalede Eouipment Reaulregd

The type and number of pleces of eaulpment may vary to a
certaln extent, but for the previously given amounts of refuse
to be disposed of, the following is probably typical of that
which would be requlired,

A ~ Three 20 ton bull dozers, diesel engine driven,
crawler or pneumatlc tire type. Two of these would be
required at the mctive areas for pushing and distributing
the truck pilled refuse over the banks and the third for
miscellaneous grading, covering, road bulilding, etc., and
as a standby unit.

B - Three 15 cublc yard self loadling, self dumplng scrapers,
each tractor drawn, They would be reculred to dig and
carry coveresd mabterial from the stockplle to the
dumping areas and for the continuous spreadling and
coverage of freshly placed refuse,

C ~ One street flusher or 1ts equivalent for spraying

deodorants and for fighting fires,
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Tad. REQUIREMENTS FOR SITE B - EDGMONT OR CENCORD TOWNSHIP

Tedal, TYPE REQUIRED

The trench or the area method of landfill would be used

at elither of these sites,

Tedeloels Housing and Roadways

Seml-portable sheds, welgh rooms, roadways would be reguired
at these sltes as described for 3ite A, Tinilcum Townshlp,

Ted,1.2, Equipment Reguired

t elther of these sltes two bull dozers, two scrapers
would be required, together wlth one street flusher,

7454 AREAS REQUIRED

7541, SIDE A - TINICUM TQOWNSHIP

At this slite the refuse would first be placed to a point
sbout two feet above maximum high water, which would be an
average refuse f111 depth of about filve feet, 3Subseouent layers
should be placed at depths varying between two anéd three feet
between cover materlals, with the fil1l carried up to a comblned
depth of about 12 feet, For this depth and & compactlon ratio
of 3 to 1, the area required would be about one acre per 12,000
population and the required areas for the years 1955 to 1980
inclusive would be about as follows:

Total Area in Acres

Year Population Acres per Year Increment Total
1955 357,110 30 - ———
1960 394,280 32.2 160 160
1970 440,695 36.8 3€8 528
1980 460,140 38,4 384 912

TeSe2a SITE B ~ EDGMONT OR CONCORD TOQWNSHIP

At elther of these 3iltes refuse and cover materlals would
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be placed to a total depth of about 9 feet., On this basls aboui
one acre would be required per year per 10,000 population and the
required areas would be about as follows:

Total Area in Acres

Year Population Acres per year Increment Total
1985 144,300 14,4 -—— —_—
1960 166,170 16,6 83 83
1970 216,900 21.7 217 300
1980 242,9.50 24,4 244 544

7.6, COST OF LANDFILL

7.6.1, COST OF ACADEMIC INTEREST

While the guestlon of the cost of landfill dlisposal of refuse
may be academic for the county as a whole, 1t has been Included in
this study to compare 1t with refuse disposal by lnecineration for
the county as a whole,

7e6.24 CAPITAL COSTS

766241 Work Included

The capital costs of dlsposal by landfill consists of the
various structures, the equipment and the roadways required at
the two sltes, together with the dlkes with their dralnage
facilities for the Tinlcum Township site,

7486242, Site A -~ Tinlcum Township

The capltal cost of this slte has been based on the
eventual (1980) cost for the preparation end use of the area,
For the purpose of thls estimate the total area of 900 acres
would be divided into about 90 lagoons each having an area of 10
acres or 435,600 square feet and a size of about 500 feet by 860
feet, BEach lagoon would have one or more culverts with screens

and tlde gatea. The estimated cost also includes semi-permanent
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personnel builldings, a truck scale and welgh masters siructures,
two sets being reouired during the 1ife of the landfill opsration,
It has been sssumed thet during the some 25 years of operation
the wear and tear on the bull dozers and scrapers would recuire
three renewsls in addition to the Iinltilal eguipment,

On this basis the total capltal cost of the landfill operatlo:
at this site wlll be about as follows:

Preparation of dlkes 500,000 c.y. $2,500,000,00
Bull dozers and scrapers (4 sets) 1,009,000,00
Culverts, screens and gates 250, 000,00
Operating and weighing bulldings 150,000,00
Trash fenclng, etc. 100, 000,00

Total construction cost *3,000, 000, 00
Construction Contingencles 150,000,00
Engineering and legal costs 270,000,00

Total capital cost 43,420, 000,00

Taken as 4%,500,000,00

7e6.2:3, Site B - Edgmont or Concord Township

The capital cost of this site has again been based on
the eventual (1980) cost of this site. This includes four
purchases of bull dozers and scrapers and two sets of bulldings
for the operating personnel and the weigh master,

On this basis the total capital ccst of the landfill for

thts site would be about as follows:

Bull dozers, scrapers, etc. 4 700,000,00
Operating and welghing bulldings 150, 000,00
Trash fenclng, etc, 50,000,000
Total constructlon cost $ 900,000.00
Construction Contingencles 50,000,000
Enginerring and legal costs 80,000,00
Total capltal cost $1,037,000,00
Taken as 41,100,000,00
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TeBalods Total Capital Cost of Lendfill

Based on the foregolng the eventual total capital costs for
landfill operations would be about as follows:

Site A ~ Tinicum Township $3,500,000, 00

Slte B - Edgmont or Concord Townships 1,100,000.00

Total capltal cost $¢,600,000.00

The cost of land has not been included in the czplital costs
for the two sites as 1t has been assumed that the possible
Improvement to the sites would be such that the munlcl!palities
would allow the 1landfl1ll operation to be done without charging

for the land,

7.6,3. OPERATING CO3TS

746030l Costs Included

The component parts of the operating costs include the
personnels at the sltes and the welgh master, the operatlon and
maintenance of the bull dozers and scrapers and the hauling in
of esrth material for cover at the Tinicum site., The amount of
cover required, based on a total of 2,7 feet for intermediate
and final covers, 1ncreases as the population increases, but for
the purpose of this estimate the total reculred has been divlded
{n ecual amounts for each year between 1985 and 1980, During
this period there wlll be reculred sbout 4,000,000 tors of earth
cover or about 160,000 tons per year, It has been assumed at
the Edgmont or Concord slte that the earth regulred for cover

could be sgecured from the trenching operation,



———

PR Site A - Tinlcum Township

Equipment operators (1 sh*ft) 8 @ %8,250, %50,000.

Men on spreading 3 @ 5,000, 15,000,
Superintendant " 1 @ 8,000, 8, 000,

Total labor $73, 000,
Welgh Master 6,000,
Equipment fuel and maintenance 29,000,
Cover materials 160,000 tons @ $3.00 480,000,
Heat, 1ight, etc, 2,000,
Deodorants, chlorination, etec, 9,000,

Total average operating cost $599, 000.

746343, Site B ~ Edgmont or Concord Township

Equipment operatora (1 shift) 6 @ %6,250, %37,500,

Men on spreading v 2 @ 5,000, 10,000,
Superintendant 1 @ 8,000, 8,000,

Total Labor # 55,500,
Welgh Master &, 000,
Equlipment fuel and maintenance 20,500.
Heat, light etc. 2, 000.
Deodorants, etc, 2,000,

Total average operating cost #86, 000,

7eBe34de TotaI.Operating Cost

Based on the foregoing the total operating cost would be

as follows:

Site A ~ Tinlcum Townshlp ) $s599, 000,
Site B - Edgmont or Concord Township 86,000,
Total operating cost 3685, 000,

77, FIXED CHARGES

Telels NEED FOR _INCLUSION

Fixed charges, conesisting of bond retirement and interest
costs on the bond 1ssue, form an integral part of the cost of
study covering cost of refuse dlsposal by lendf1ll end must

therefore be Included with the operating and maintenance cost
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to ascertaln the flnal cost of each method of refuse disposal
as the payment by municipalitles to the Authority must be such
a8 to cover the costs of operation and maintenance and the bond
retirement and interest costs.

7+7.2,  BOND RETIREMENT AND INTERRST COSTS3

7e7e2eda Bond Retirement Costs

As stated in Chapter &, Disposal of Refuse 3By Incineration,
1t has been assumed in this study the Authority would sell
revenue bonds to finence the capltal costs of the landfill
operations, With this method of disposal the full Issue would
not have to be sold a2t the beginning of the work as the capital
expenditure would not be made at one time, but probably Iin several
succeeding issues, Rather than setting up e serles of costs for
such 1lssues this study has been based on the sale of a single
issue at the beginning of the project. The cost of bond retlre-
ment hasg been based on the average cost of retirement over 25 yeary
bond period.

7a7elels Interest Costs

The interest costs on the bond 1issue has been taken as an
average of the interest payments during the 11fe of the bond
issue, that is 1t 13 based on one-half the cost of the bond issue,
this being the average annual amount, Interest has been taken
at 4 percent,

- Total Bond and Interest Costs

Amount of Bond Issus *4,800,000,

Average Annual bond retirement $184,000.

Average Annual interest coat 92, 000,
Annual flxed charges %276, 000,
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7.8, TOTAL ANNUAL COST OF REFUSE DISPOSAL BY LANDFILL

vY.8.1. COST COMPONENTS

The totel annual cost of refuge dlsposel consists of the
fixed and operating charges. Based on the foregolng these are
as follows:

Operating and maintenance costs $s85, 000,

Fixed Charges 276,000,

Total $961, 000,
7.8.2. DISPOSAL COSTS PER TON

748,201l Comparative Quantlties

The costs of refuse dlsposal for the county wlde method of
disposal by landfill of the refuse from all of the 49 municie
palities in the county, are given In the following tabulation,
These are for comparatlve purposes only as accurate calculations
have not been made of the operating costs during the earlier
years of operation, when there are lesser aquantitles., These
costs are however comparative with incineration costs for
conditions obtaining during the year 1980,

The amounts of refuse to be disposed of by landfill are,
as previously glven as follows:

1955 1960 1970 1980

Tons per day 651.8 7336 865,9 914,1
Tons per year (300 days) 195,600 220,200 243,800 274,500

7 eBe2a2, Copts of Dispmaal

The cost per ton of refuse disposed ty landflll for the

years 1955 to 1980 inclusive, would be about as follows:
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Probable

1960 1970 1960 Average
Tons per year 220,200 249,800 274,500 250,000
Total Costs
Operation $625,000 $688,000 $709,000 $#685,000C
Fixed Charges 270,000 270,000 270,000 270,000

4895,000 $958,000 $979,000 $955,000

Costs per Ton

Operation $ 2.84 £ 2,75 % 2,57 $ 2,74
Fixed Charges 1,22 1,08 0,98 1,08
Totals 4 4,06 $ z.83 4 3,55 & 3.02

784243, Costs Based on Prefilling of Tinicum Site

The foregoing high costs of refuse disposal by landfill are
caused entirely by the necesslity of having to haul earth cover
materials for the Tinicum Township site from sources ocutside the
Township. If the U, S. Army Engineers pump dredged rlver bottom
sand and mud over the landfill area the operating cost would be
materially reduced, Should dredge fill be provided for the
Tinicum 3S1lte, to bring the ground level to above high water,
the cost of disposal by landfill, the costs of the dikes,

4

culverts, screens, etc, would reduce the total capital cost to »
{
i
trench method., This would cut the fixed charges in haelf and j

about *1,750,000,00., Landfill at this slte would then be of the
would reduce the operating expenses by eliminating the cost of
hauling earth cover materials to the landfill site. On this

basis the cost of landflll operation would be atout as follows:
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Protveahle

1960 1970 1580 Average
Tons per year 220,200 249,800 274,500 250, 000
Operatilon $195,000 $205,000 #215,000 #%205,000
Fixed Charges 135,000 135,000 135,000 135,000

$230,000 $340,000 $350,000 340,000

Costs per Ton

Dperation $ 0.88 $ o0.82 & 0.75 % 0,82
Fixed Charges 0.581 0.54 0.49 0,54
Totals #1,49 $1.36 $1,24 £1,38

TaBu244, Comparisons With Other Operatlons

New York City has wldely practlced the use of refuse for
£11lipg in of swampy and tidel areas., As reported 1n the
December 1955 lssue of Publlc Works site preparation for two areas
were $1,078,000, and $2,099,500,, and 2,173,000 and 2,504,000 tons
respectively of refuse were placed In these areas, Cover
materlials were taken from nearby points. The total costs per
ton (excluding interest and capltal, costs of utillties and
administration) were *1,72 and %2,12 per ton respectively.

At other locations reported costs of landfill operations
vary from $0.50 to “1.50 per ton. In California where landfill
operations have been wldely practiced the disposal costs were

reported for the years 1950 and 1951 to be as follows:

Berkeley $0.32 Falec. Al po £1,57
Fresno 0433 Riverside 0453
Oroville l.28 Stockton 0,66



7.9, GENERAL COMMENTS

7.9.1., LARBE AREAS REQUIRED

Lands Iin which refuse landfills are placed are generslly
relegated to parks and playgrounds, For the large areas involved
for the county wide use of landfill, being more than two sguare
miles, this would not be practlical, In Tinlcum Township
reclaimed land would probably have to be used as Industrlal sites,

T.2.2. SETTLEMENT OF LOADINGS

Usual practice In landfill operations generally calls for
inltial compacted grades to be about one-third higher than thoss
ultimately required., Subsecuent annual settlement will average
about 15 percent the first year, about 6 percent the second year
and about 3 percent for the next 2 to 4 years, Thls means thet
1t will be not less than 6 years before the fill has become
reasonably stabllized, Well seasoned refuse fills, placed in
wet areas, will generally support loadings of about one ton per
square foot. Any industrisl plants constructed over the landfills
In wet areas would require plle foundations.

749,34 INCREASED HAULIKRG CO3TS

As stated in Chapter 6, 3Studies of Refuse Incineration,
hauling costs form a material component of the costs of refuse
disposal for the 49 municipalitles, Belng generally far removed
from the sources of refuse collection the cost of hauling would
be greatly increased for munlcipalitles in the northern part of
the county. Based on studies made of hauling costs for the refuse
incineration studies it %s indicated that hauling costs for land-

f111 operations would average from 30 to 50 perceant more than for

~ 140 =



——
the more strateglcally located incinerator plants,

748.4. COMPARISON WITH INCINERATION CO3TS

Assuming that the necessary land for bthe landflll operatlons
would be avallable at the two sltes the fotal comparative costs

per ton would be ebout as follows:

Probable
1360 1970 1980 Average
Landgfill $4,086 $3.83 $3,55 #$3.82
Incineration
Scheme A 3263 3421 3.07 3,50
Scheme B 4,45 3.92 3.76 4,30
Scheme G 4,92 4,32 4,20 4,70

Should the Tinicum Townshlp slte be fl1iled with pump dredged
river vottom sand and mud the total landflll cost per ton would be
ag follows:

Landrill 51,49 41,36 41,24 $1.36

This would be qulte a reduction In the cost per ton of refuse
disposed by landfill, However, most of the swamp lands in Tinicum
Township are owned by the iIndustries and would 1In &ll probabllity
not be made available for landfill operatlons and if 1t was made
available the costs would be those given for landflll In swamp
areas, Due to the complexity of this operatlion the cost of land-
£111 would be approximetely the same as for Incineration.

795, USE OF LANDFILL IN DELAWARE COUNTY

A careful consideration of all facts pertaining to the land-
£111 method of refuse disposal indicates that 1% would not be
practical for county wlde use and that incinerazlon of the refuse

should be the method to be adopted,
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It must, however, be used until the ineinerator plants are
constructed to dispose of the refuse from manicipalitles which
shortly mey have no means for properly dlaposing of thelr refuse.
This 1s covered 1n the following Cchapter No. 8, Recommended

Methods of Disposal.
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CHAPTER 0. 8

RECOMMENDED METHCDS OF DISFOSAZ

8.1. DIVISTION OF COUNTY BY POPUIATICON DENSITIES

In Flgure HNo, 2, Populatlon Distributicns ir the year 18350,
revised as of 1955, it shows that the more highly populated
aress are those in the easterly and southerly parts of the couniy,
the gzreater densities beirg ir Upper parby Township, Derby
Borougn, Haverford Towrship, lansdowne Forough, ¥eadon Forough,
Ridiey Township, springfleld Townshlp and the Tity of Chester,
The 1955 populaticun in these was about 200,000 or sbout €0 per-
cent of the entire county. With the exception of Hadnor Township
the northerly and westerly parts are relatively sparsely sestled,
partlcularly the westerly parts,

8:2q SERVICING OF COUNTY

In view of the foregeing and the fact thabt dispcsal by
1andfill would only be a temporary measure, refuse from the more
densely populated parts of the couniy should be disposed of by
incineration, For this, either of schemes A or R, two and three
incineraior plants respectively, could ke used, It Is indlcated
that 3cheme C, the four plant scheme of Incineraslon, woulid not
be economical at this time due to the sparsely setiled ares the
fourth piant would serve, For thne sparsely settled sress, Tand-
£111 operations could te used Lf so desired by the runiclpalltles
cormpriasing these areas,

£ schemes A and B, 3chems 3, the three plant projecty,

described in Chapter Nc, 6, studles of Incinerstion, ls
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recommended., Plants BA and BB would serve the same population
described in Chapter No., 6, but Plant BC would be changed
because of allocating certain of the municipalities to landfill
operatlion, ILandfill operstions are referred tec iIn the following
discusslon as areas L1 and L2, The recommended scheme of refuse
disposal 1s referred to herein as Scheme D The locations of
the proposed incinerator districts and the landfill areas are
shown on Flgure No, 9.

8:3. INCINERATICON PLANTS .. SCHEME D.

8.3.1¢ TV 20 00 274NTE

i The types of incinerator plants covered in thls report are
those referred to as the continuous feed, traveilng grate,
constant temperature type, having an efflcient system for the
contrel of flue dust and particulate matter, These were
described in detall under Section 5.6., Refuse Incinerators of
Chapter No, 5, Methods of Refusge Disposal, and in Chapter lio, 6,
Studies ovancineration. The general arrangement of a typlcal
incinerator plant is shown on Figure No, 10 and a perspective
showing its general appearance i1s shown on Figure No, 11l.

8.3.2,  POPULATIONS SERVED AND PROPOSED PLANT CAPACITIES

Under Scheme P, the recommended method of refuse dlsposal,
it 1s proposed to ccnstruct the three 1ncinerator plants at the
locations shown in Flgure No, 9, with three dlstricts namely 4,
R and C. Plants for Districts A and B would be at the locations
described in Chapter No. 6, 3tudies of Incinerationgand that for
District C, would be located just south of where Bridgewater

Rosd crosses Chester Creek, It is to be noted that parts of the
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populations previously glven for these districts in Chapter Vo,

6, Studies of Incineration, have been included under landfill

operations due to the sparse population denslties obtaining In

the outlylng areas of these dlstricts,

The municipallties included in each district and thelr

populations for the years 1955 to 1980 Inclusive are glven in the

following tabulations:

Population - District A

Haverford Township
Merple Township
Millbourne Porough
Newtown Township
Radnor Township
Upper Darby Townshlp

Totals

Populations - District B

Aldan Borough

Clifton Heights Borough
Collingdale Borough
Colwyn Borough

Darby Borough

Darby Township

Bast Lansdowne Borough
Eddystone Borough
Folcroft Borough
Glenolden Borough
Lansdowne Borough
Morton Borough
Norwood Borough
Prospect Park Borough
Ridley Township
Ridley Park Borough
Rutledge Borough
Sharon H1ll Borough
Springfield Township
Swarthmore BRorough
Tinicum Township
Yeadon Rorough

Totals

1955 1960 1970 1980
49,460 55,000 64,000 68,000
11,180 15,600 22,000 27,500

900 910 925 940
2,290 4,800 6,600 6,000
18,370 22,000 28,200 30,000
91,280 94,300 98,000 100,000
173,480 192,610 219,725 232,440
4,140 4,400 4,790 4,900
8,040 8,400 8,900 9,000
10,000 10,700 10,900 11,000
2,200 2,300 2,460 2,700
14,120 14,600 14,800 15,000
9,990 11,900 13,600 14,000
3,610 3,700 3,700 3,800
3,230 3,400 3,600 3,800
4,430 5,700 7,300 8,000
7,410 8,000 8,350 8,400
12,940 13,600 14,000 14,100
1,800 1,900 1,950 2,000
5,660 5,840 5,920 6, 000
6,480 7,000 7,500 7,600
26,800 30,000 31,400 32,000
6,580 7,400 7,760 7,800
950 960 980 1,000
6,500 7,000 17,500 7,700
21,650 25,400 28,800 30,000
5,830 6,120 6,250 6,300
5,800 5,900 6,350 6,400
11,470 11,450 _12,100 _12,200
179,630 195,670 208,970 213,700
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Populations - District C

1955 1960 1970 1980
Aston Township 6,740 8,350 11,000 14,000
Brookhaven Borough 3,030 4,100 6,000 8,000
Chester City 70,280 73,500 76,500 78,000
Chester Township 4,080 6,250 11,350 12,000
Lower Chichester Township 3,380 3,950 5,160 7,000
Marcus Hock Borough 33870 3,870 3;880 4,000
Media Borough 6,250 6,800 7,000 7,200
Middletown Township 5,140 5,700 11,850 12,000
Nether Provlidence Township 8,220 12,500 15,300 16,000
Parkgide Borough 2,080 2,230 2,300 2,350
Rose valley Borough 560 620 990 1,150
Trainer Borough 2,080 2,200 2,600 2,850
Upland BRorough 4,840 5,200 6,000 6,400
Upper Chichester Township 7,740 9,050 18,000 21,000
Totals 128,260 144,320 178,000 191,950
Bs3:0 POPULATION AND REFUSE FOR EACH DISTRICT

The total population included for Incineration of the refuse

would be the totals of the foregoing districts, These and the

average daily and peak day amounts of refuse would be as follows:

Distrlict A

Populations _
Average tons per day
Peak tons per day

District B

Fopulations
Average tons per day
Peak tons per day

Digtrict C

Populations
Average tons per day
Peak tons per day

Totals
Populations

Average tons per day
Peak tons per day

1955

173,480
225,6
279,3

179,630
'233,5
289 .2

128,260
166,7
206, 4

481,370
625,8
74,9
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1960

192,610

250,4 -

310,1

195,670
254 4
315,9

144,320
187.6
232,4

532,600
692,4
857 .5

1970

219,725
285,6
353.8

208,920
271.6
336,0

178,000
231,4
286 .6

506,695
788.6
077 .3

1980

232,440
302,2
374,2

213,700
277,8
344.1

191,950
249,5
309.0

638,090
929,5
1027 ,3



8:3.4.  INCINERATOR PLANT CAPACITIES

Based on the foregoing popuiaticns and amounts of refuse,
the amounts of refuse to be burned for the peak day collections
in an opersating period of 16 hours (2 operating shifts), would
require the following plant capacities for the years 1955 to

1880 incluslve,

1955 1960 1970 1980
District A
Peak tons per day - 279,3 310,1 383,83 374.2
Fguivalent tons in 16 hours 419,0 465,2 530,7 581,3
Capacity per 24 hours 450 600 600 600
Number of units - 3 3 3
Tons capacity each unit - 200 200 200
District B
Peak tons per day 289.2 315,0 3269 344.,1
Bquivalent tons in 16 hours 433,8 472.5 505,4 516,2
Capacity per 24 hours 450 600 600 600
Number of units - 3 3 3
Tons capacity each unit e 200 200 200
District C
Peak tons per day 206.4 232,4 284.6 309.,0
Eguivalent tons in 16 hours 309,6 348,86 429,9 463,5
Capacity per 24 hours 400 400 600 600
Number of unilts 2 2 3 3
Tons capacity each unlt 200 200 200 200

It is to be noted that two 200 ton capaclty unlts are ln=
dlcated for Dlstrict C for the years 1955 and 1960, It is
however, indicated that the landfill operation of refuse disposal
provided some of the municipalltles such as Upper Providence and
Viddletown Townships may better be handled by incineration. For
this reason the incinerator plant capacity for District C has
been taken as conslsting of three 200 ton units.

It 1s to be further noted that the capacities of the

~ 186 =



Incinerator units for the three plants has been taken ags 200 tons
per day, When bilds are taken for the Incinerator plant equipment
the speclficatlons should allow a range of between 150 and 200
tons per day, per unit, This will allow biddibg by compenies
that have standardized on 150 ton capacity units as well as
companies having 200 tons or greater capaclity unlts.

B.4, LANDFILL REFUSE DISPOSAL

8,4.1, SECTIONS THAT MAY BE SERVED

Refuse dlsposal by landflll operations may be appllcable to
those parts of the county that are now sparsely settled, in
particular, being those municipalities situated in the western
parts of the county. Present population of these municipalities
are comparatively small and present indications are that they are
not now Interested in having the Authorlty proflde means for the
dlsposal of their refuse,

Bada2, LOCATIONS OF LANDFILL SITES

dhould 1t be found desirable or should these municipalitles
wish to contract with the Authorlty to dispose of their refuse,
the Authority could engage in landfill operations for the westerly
and the northwesterly parts of the county in two areas designated
as L1 and L2 and as shown in Flgure No. 9,
Beda3e DISTRICT L1

1955 1960 1970 1980

Edgmont Township 1,280 2,100 3,500 5,000
1/3 Middletown Township 2,000 2,800 5,000 8,000
2/3 Newtown Tawnship 4,000 6,000 12,000 14,000
1/3 Thornbury Township 800 9200 1,400 2,000
Upper Providence Township - 4,980 6.180 10,900 12,000
Total 13,060 17,980 32,800 41,000



~—"

8,4.4, DISTRICT 12

.955 1960 1970 1980

Bethel Township 1,700 2,320 3,600 5,000
Birmingham Township 820 1,800 3,350 5,000
Chester Helghts Borough 490 700 2,250 3,000
Concord Township 2:300 3,200 6,000 7,000
2/3 Thornbury Township 1,600 1,800 2,800 4,000
Total 7,010 9,820 18,000 24,000

B8.4.5¢ AREAS REQUIRED

Based or an allowance of one acre per year per 10,000 popula-

tion, the following areas would be required at the two sites:

Acres Total Area in Acres

Year Populations per year Increment Total
Operatlon L1

1955 13,060 1,3 - ——

1960 17,960 1.8 9 ]

1970 32,800 3.3 33 42

1980 41,000 4,1 41 83
Operation L2

1955 7,010 0.7 —_— -

1960 9,820 1,0 4 4

1970 18,000 1,8 18 22

1980 24,000 2.4 24 46

8,4.6, USE OF METHOD

From the questlionnalres sent to each municipality 1t 1s
clearly indicated that the sparsely settled areas in the westerly
and northwesterly parts of the county now have no interest in the
disposal of their refuse by the Authority. For this reason and
as landfill disposal only, 1s appllcable to these areas, landfill
operations by the Authorlty are not recommended at this time,

Landfill operatlons must, however, be used for the balance

of the county vntil the refuse Incinerator plants are constructed,
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Sufficient land is available at each incinerator plant for this
purpose, the areas being such that landfill operations can be
conducted from some 2 to 3 years,

B.5. RECOMMENDATIONS

8aSels INCINERATOR PLANTS

It is recommended that three (3) incinerator plants be
constructed by the Authority, siltuated at the sites previously
described and as shown on Flgure No. 9. It is further recom-~
mended that each plant should have a capaclty of 600 tons per 24
hours, or 400 tons 1n an operating period of 16 hours, which
allows two shift operations. The capacity of 600 tons per 24
hours for the plant to serve District C is somewhat greater than
would be required, but 1t 1s felt that by making the plants all
of one size, 1t will provide greater flexibllity in the burning
of the refuse inasmuch refuse could be dlverted from one plant to
another where one plant may tend to be overioaded.

Be5:24 LANDFILL OPERATIONS

The operation of landfills for refuse disposal are not
recommended for the westerly and northwesterly parts of the
county for the reasons previously given., Temporary landfill
operations must, however, be conducted by the Authority at the
gites of the three proposed incinerator plants, for the disposal
of the refuse, until the plants are placed in operation. Charges
for this should be at the same rate as for disposal by Inciner.
ation,

80533 PURCHASE OF LAND

Negotiations should be started for the purchase of land for
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the three incinerator plant sites. This should include the
purchase of the exlsting Incinerator plant and dump land in

Haverford Township.
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CHAPTER 9

———

BESTIMATED COSTS

Qela CAPITAL COST REQUIREMENTS

9.141. (0OSTS INCLUDED

The estimated capital cost requirements are those needed
for the construction of the three 600 ton capaclty incinerztor
plants, the construction of an office for the Authority and 1its
operating personnel, eguipment for the temporary operation of
landfills at the three sltes, construction contingencles,
engineering and legal costs and the bond dlscount.

9,142,  CONSTRUCTION COSTS

Three Incinerator Plants as follows:

Eouipment 3 plants #$3,300,000.

Structures 3 plants 1,725,000,

Grading,roadways,fencing, etc, 675,000,

Settling ponds and water supply 125,000,

Trucking and grading equipment 75,000,

Plant construction cost 45,900,000,

Allowance for landfill equipment 100,000,

Authority personnel bullding 50, 000,

Land for two plants 30, 000.

Purchase of Haverford plant and land 100, 000,

Construction contingenciles 400, 000,

Engineering and legal costs 540,000,

Bond Discount 270, 000,
Total estimated capital cost $7,390,000.
Taken as #7,400, 000,

942, _ OPERATING COSTS

Jelolae BASTIS OF OPSRATING GOsTS

The incinerstor plant oper~ting costs are based on having
3 operators and 1 maintenarce man per unit, plus a superintendent

and an assistant superintendent at each plant, together with a
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welgh master at each plant, Power for plant operation has been
taken as an éverage of 2 cents per kilowatt hour of electric
current‘used. Labor and maintenance costs have been included for
the operstion of truCKS and bulldozers for the hauling of clinker
to the dumping afea ate ach plant, The operating costs also in-
clude the Authority personnel to be provided at one of the plants
for the Authority business and bllling operations,

De2:20 QOPERATING COBTS

The following operating costs are based on the quantities
of refuse for the year 1980 for Three Incinerator Plants and are

as follows:

Operators (2 shifts) 54 @ $5,000, $270,000,
Maintenance men " 9 @ 6,000, 54,000,
Asst,Superintendent (1 shift) 3 @ 6,000, 18,000,
Superintendent (1 shift) 3 @ 8,000, 24,000,
Weigh master (1 shift) 3 @ 6,000, 18, 000,

Total labor costs 72 men $384, 000,
Power - 3 plants 150,000,
Operation and maintenance of trucks & bulldozers 33,000,
Repairs and suppliles 83,000,

Total operating cost $650,000,
Authorlity operating personnel 25,000,

Total operating cost for year 1980 $675,000,

0534 CAPITAL COSTS

9a30la BASIS OF COSTS

Capltal costs consist of the sale of $7,400,000., in bonds,
to finance the construction of the proposed work, the bond
retirement period being assumed as being 25 years, They would
be revenue bonds, the Interest rate being probably not less than

4 percent,
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The bond retirement cost glven herein is the average cost
over the 25 year 1life of the bonds and the interest cost 1s the
average over the 25 year bond period.

943424 BOND RETIREMENT AND INTEREST COSTS

Bond retirement $296, 000,
Bond Interest 148,000,

Total of bond retirement  $444,000,
and interest

9.4, TOTAL ANNUAL OPERATING CGST AND FIXED CHARGES

9.4413  TOTAL FOR 1980

The total operating charges and fixed costs, based on full

plant operation for the year 1980 would be as follows:

Operating cost $675,000,
Fixed charges 444,000, Ly
Total annuel cost 1,119,000, o

94442, ESTIMATED COSTS PER TON 1955 to 1980

The estimated cost per ton of refuse 1ncinerated In three

plants would be about as follows:

1955 1860 1970 1980
Total Costs
Operating cost $ 600,000 $ 625,000 % 650,000 § 675,000
Fixed charges 444,000 444,000 444, 000 444,000
Totals ¢2,044,000 %1,089,000 $1,004,000 #1,119,000
Avgotons inclnerated 187,800 207,900 236,700 249,000
Costs per Ton .
Operating cost 43.20 432401 *2,75 $2.71
Fixed charges 2,36 2.14 1,88 1,78
Totals $5,56 $5.15 44 .63 $4,49
Probable Average per ton $5.,00
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ANNUAL CO3T TO EACH MUNICIPALITY

Based on the population and the annual amounts of rcfuse
to be collected from each as given in Chapters Nos. 3 and l, Pop-
ulation Studies and Quantitics of Refuse, respectively, and the
populatlion included under each district as outlined in Chapter
No. 8, Recommended Methods of Disposal, the annual cost to each

municipality weuld be as given in the following tabulation,

These

costs are based on the cost per ton for each year between 1955 and

1680 inclusive,

Town

Aldan Borough e
Aston Township
Brookhaven Borough

City of Chester

Chester Township
Clifton Heights Borough
Cellingdale Borough
Colwyn Borough

Darby Borough

Darby Township

East Lansdowne Borough
Eddystone Borough
Folcrof't Borough
Glenolden Borough
Haverford Township
Lansdowne Borough

Lower Chichester Township
Marcus Hook Borough
Marple Township

Media Borough

Middletown Township
Millbourne Borough
Morton Borough

Nether Providence Township
Newtown Township

Norwood Borough

Parkside Borough

Prospect Tark Borough
Radnor Township

Ridley Township

Ridley Park Borough

Rose Valley Borough
Rutledge Borough

Sharon Hill Borough
Springfield Township
Swarthmore Borough
Tinicum Township

Trainer Borough

Upland Borough

Upper Chichester Township
Upper Darby Township
Yeadon Borough

1955 1960 1970 1980
A 9,200 & 9,100 & 8,900 & 8,800
15,000 17,200 20,400 25,100
6,700 8,500 11,100 1L, Loo
156,300 151,400 11,700 140,100
9,100 12,900 21,000 21,600
17,900 17,300 16,500 16,200
22,200 22,000 20,200 19,800
4,900 Ly, 700 4,600 é,goo
31,400 30,100 27,400 26,900
22,200 2l, 500 25,200 25,100
8,000 7,600 ,000 6,800
745200 7,000 , 700 6,800
,900 11,700 13,500 1,500
16,500 16,500 15,500 15,100
110,000 113,300 118,500 122,100
28,800 28,000 25,900 25,300
74500 8,100 9,600 12,600
8,600 8,000 7,300 7,200
2L,900 32,100 10,700 49,400
13,900 14,000 13,000 12,900
11,400 11,700 21,900 21,500
2,000 1,900 1,700 1,700
L,000 35900 3,000 3,000
18,300 25,800 28,300 28,700
3,800 9,900 12,200 10,800
12,600 12,000 11,000 10,800
11,600 Iy, 600 »300 l4,200
1l .Loo 1l 5400 13,900 13,700
L0,900 5,300 52,200 53,900
59,600 1,800 58,200 57,500
1,600 15,200 1,400 1k, 000
1,200 1,300 1,800 2,100
2,100 2,000 1,800 1,800
11,500 1,100 13,300 13,800
48,200 52,300 53,300 53,900
13,000 12,600 11,600 11,300
12,900 12,200 11,800 11,500
4,600 ly, 500 Ly, 800 5,100
10,800 10,700 11,100 11,500
17,200 18,600 33,300 37,700
203,000 194,300 181,500 179,600
25,500 23,600 22,1100 21,900
£ 1,069,400 ©1,097,000 $1,123,700 %1,1L6,100

Total Charges O 1,




CHAPTER 10

PROPOSED COLLICTION METECDS

1041 PRESENT METHODS

ety

10.1s1l GEVERAL PRACTICE

Under the best conditions the collection of refuse is not
a pleasant job, It is dirty. dusty and more often than not 1t is
odorous., The men engagcd on the work generally opcrate under ad-
verse conditions as not only is the work heavy, but gensrally ths
individual refuse loads must be lifted to considerable heigats to
the receilving trucks,

The methods and equipment used vary greatly in the various
municipalities, These are described in detail in Chaptcr 2,
Present Pefuse Collection and Disposal Practices,

10,1.,2, UNIFORM PRACTICE

When the proposed facilities of the Authority are in oper-
ation each municipality should be required to adopt as uniform a
method of collesction as is economically feasible, The collecting
trucks should be arranged to haul mixod:refuse to the incineratoer
plants or to the sanitary fill areas, 'Garbage should be wrapped
in paper and deposited in suitable containers, having tight fit-
ting covers, with other refuse, Large refuse, such as discarded
furniture, cartons, tree limbs, etc. should be limited in size
and weight to the handling ability of ﬁhc collecting crew,

Packer trucks are preferable to other types of vehicles,

and the municipalities collecting their rc¢fuse, should eventually
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adopt these for refuse collection., Where refuse collection is

by private contract, either municipal or is paid by the household,

the contractor should agaln be required to use packer loaders,

even though this may require a long term collecting contract,
Uniform codes should be adopted by each municipality setting

forth the reguirements for the refuse contalners; points of collec-

tion, house, curb or alley; the days on which collections will be

made and other factors entering into the preparation and collec~

tion of the refuse,

i
10.1.3. COLLECTION VEHICLES Y

All conditions pertaining to the collection of the refuse
must be handled by the various municipalities utilizing the dis-
posal facilities of the Authority. The Authority, under its scale
of operations, will have no direcf control over the manner in which
the refuse 1s collected, but it c%n insist on the use of closed
body type of motor vehicles, which as previously stated, should
preferably be of packer type., This should be required to prevent
littering of streets between the points of collection and the dis~
posal areas as there will be a large concentration of trucks at
the points of disposal, Complaints of littering, dust, etc. at
disposal points would probably be directed against the Authority,

10,1.L COMPACTOR TRUCKS

Fundamentally, the collecting trucks should have ample
capaclty. They should be watertight to prevent nuisance created

by liquids dropping on the streets, They should be covered to
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avoid blowing papers and other particles of rubbish from causing
nuisances. The trucks will nct only have to pass through the
community where the refuse is collected, but through otheﬁ com-
munities to reach the points of disposal, so therefore, they
should be neat and sanitary 1n appsarance.

To increase truck loads, bhodies can be equipped with com-
pactor mechanism of some type, These keep packing the refuse
until there is a compact, solid mass, Baltimore replaced 12 yard,
open-body trucks with 9 yard Gar Wood Compressor type closed bedies,
It was estimated that the closed bodies would reduce the c<perating
costs enough to pay for themselves in 3 years. In Hewark, N,J,,
compreséor type bodies load the refuse to a density of 280 to LO0O
pounds per cubic yard., In open trucks the density was 180 to BCO
pounds. Hackensack, N. J., found that compressor type trucks made
four trips to collect 7.5 tons of refuse in 6 hours of operation,
previous to which, open type trucks required nine trips in 8 hours,
Worcester, Mass,; reduced its refuse crew by one man and loaded 50
percent more refuse on a truck, These increased loadings per truck
and reduced operating costs should be carefully considered by each
municipality planning i1ts refuse collection system,

10.1,5, MEASURING AMOUNTS CF REFUSE DISPOSED OF

There should be a weighing statlion at each point of
disposal to weigh the incoming and out going trucks to secure the

net weights of the refuse delivered to the points of diszcssal,
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10,1.6, BILLING TRACTICE

Weight records of the amounts of refuse disposed of
must be kept for monthly, or other periods of billing, that may
be required, and sent to the municipalities where refuse collec~-
tion 1s a munidcipal function,

Likewise they would be sent to the municipalities which
contract the collection sservice to private coutractors. In these
cases they would form the basis of billing these municipalities‘

for the amounts disposed of by the Authority and in addition they
would serve as records for the payments by the municipalities to
the collecting contractors,

The payment for refuse disposal services in municipal-
ities where the collecting service i1s paid directly by the house-
holder, would have to be handled similarly to that for municipal-
ities having private contracts for the refuse collection services.
In these cases, the billing for refuse disposal would also be
directly to the municipalities. At the present time many mercan-
tile establishments and industrial plants have their waste collec~
ted and disposed of by private contractors, ihere municipal scr-
vice is provided, or where private contractors are employed by the
municipality, the mercantile establishments and the industrial
plants should pay the municipality in which they are located for
this service, Billing for disposal services would then be the
same as described for municipalitiecs having centracts with psri-

vate collection,
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CHAFTER 11

OPERATION OF AUTHONITY

1l.1 ENABLING ACT

The authorization leading to the creation of The Delaware
County Incineratcr Authority was enacted by the State of Penn-
sylvania under Act No, 16k, May 2, 1945, (PoL, 382), and known as
"Municipal Authorities Act of 19L5".
Section ha ~ Purposes and Powers; General
A, ZEvery Authority incorporated under this act shall be a body
corporate dnd politic, and shall be for the purpose of acquiring,
holding, constructing, improving, maintaining and operating, own-
ing, leasing, either in the capacity of lessor or lessee, projects
of the follewing kind and character, buildings to be devoted wholly
or partially for public schicol buildings, and for revenue-produc-
ing purposes; transportation, marketing, shopping, terminals,
bridges, tunnels, flood control projects, highways, parkways,
traffic distribution centers, parking spaces, alrrorts and all
facilities necessary or incident thereto, parks, recreation grounds
and facilities, sewers, sewer systems or parts thereor, sewage
treatment works, including works for treating and disposing of ,
industrial waste, steam heating plants and distribution systems,
incinerator plants, waterworks, water supply works, water distri-
bution systems, swimming pocls, playgrounds, lakcs, low head dams,

hospitals, motor buses for public use, when such motor buses are



to be used within any municipality, and subways,

11,2 INCORPORATION AND AUTHORITY MEMBERS

The Delaware County Inciherator Authority was incorporated
under the Toregoing Enabling Act on April 22, 195, for the purpose
of ascertaining proper means for the disposal of refuse originating
in all parts of Delaware County and to provide proper and sanitary
means for the disposal of refuse from such parts of the County as
can be cccnomically included in a comprenensive program of refuse
disposal,

The present members of the Autnority are as follows:

Norman K, Seiple; Chairman
John A, Carr, Secretary
Norman G. Young, Member
Perry Martin, Member
Clarence T. Pepper, Member
Jamews A, Cochrane, Solicitor
Meetings are held in the liedia County Courthouse the

third Thursday of each month,

11.3 OPZRATION OF AUTHORITY

As previously stated the Authority was originated to
devise and finance, by the sale of revenue bonds, means for the
disposal of the refuse originating in Delaware County in a satis-
factory dnd sanitary manner, To assist in the determination of
this the Authority authorized the making of a refuse survey of
the county to ascertain the present and future populations of the
various political sub-divisions of the county, the amounts of
refuse to be disposed of and a detcrmination of the proper mean

of refuse disposal, This is given in this report,
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Based on the findings In this report the Authority nust now
determine the extent to which 1t will engage in the recommended
method of disposal, After this has been done it must authorize
the preparation of contract drawirgs, specifications and contract
documents covering the construction of the refuse disposal facile
ities, It must also engage bond attorneys to set up the bond issue
to finance the proposed work and arrange for the sale cf the bonds.

11.hL AGREENENTS WITH MUNICIPALITIES

It is essential that agreemen%é be made between the Luthor-
ity and the various municipalities using its disposal facilities.
It must be realized that the amounts collected vary widely and some
means must be provided wherety the payments made to the Autliority
by the municipalities will cover the fixed capital and the oper-
ating costs of the disposal facilities,

As the marketability of the bonds will be largely influenced
by the revenues accruing the Authority, the disposal agreements
should be in the form of a minimum.or ready to use charge, which
would be paid to the Authority irrespective of the amounts of
refuse disposed of, and above this there should be a charge bascd
on the amounts of refuse actually disposed of, This is an impor.
tant feature as funds must always be avallable to the Authority
for the retirement of the bonds, interest costs on the tonds, and
the operating and maintenance costs,

11,5 RILLING PROCEDURE

The Authority must set up an organization to handle the

business of the Authority and the billing of the various municipal-
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ities for refuse disposal facilities, These would be based on the
weigh tickets issued by the weighmaster at each incinersastor plant,
The personnel of the organization would be housed 1n a bullding
forming a part of one of the incinerator plants.

Details of the billing procedure would be determined when
the details of the agrecment with the various municipalities arc
completed and a determination made of the manner in which ths

refuse disposal services are to be paid for,
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DAMON & FOSTER
Reglstered Civil Englneers & Surveyors
Chester Plke & High Street
Sharon H111l, Pa,

DELAVARE CQUNTY, PENNA,

REFUsSE COLLECTION ALDAN BORO

Kindly insert a check (x) In the approprlate bracket

Collected Collected Together Household
Separately ‘ Contract .
1. Garbage x) 1:2:3 1:2 2:3 )
2, Rubbish () ¢y () (x) ()
3. Ashes () ()

4, ()

Hauler - Garbage (Municipal or Private Contract)

"Ed, Lafferty & Son - 108 Kcademy Ave, Glenolden,Pa. FA 9-0576"
Name - Address Phene No,

Hauler = RﬁbbiSh

"same" L _ v
Name Address ‘Phone No,

Hauler = Ashes

" 3ame" )
Namse Address Phone No,

When Contract is based on Tons, state tonnage per day, week,
month or year I1n Summer '
Day Weeok Month Year

Garbage
Rubbish
Ashes

Contract Price: Garbags
Rubbish r _week
Ashes

- Polnt of Disposal Garbage_ "Outside of Boro"
: ' Rubbish - _
- Asheg




DUAMON & FOSTER
Registered Clvil Engineerq & Surveyors
Chester Pilke & Hign Street
Sharon Hi1ll, Pa,

DELAVARE COUNTY, PENNA,

REFUsr COLLECTION ASTON TWP,

Kindly insert a check (x) In the approprlate bracket

Collected Collected Together Household
Separately Contract
1. Garbage (X)) 1:2:3 1:2 2:3 ()
2. Rubbish () (Y)Y () (X) ()
3. Ashes () ()
4, () _
Fauler - Garbage (MABLZAPAAXEFE Private Contract) P

_Qﬁmmmns;ﬁggmmmg%xmL Pa. lallsth.%%_zszg_
ame Address§ one No,

Hauler -~ Rubbish

Louis Eruni - Lox 366 Ellston Koad, Chester, P.0O.,Fa. Valleybrook 2769
Name Address Phone No.

Heuler -~ Ashes

Same 38 above
Name Address Phone No,

When Contract 1s based on Tons, state tonnage per day, week,
month or year 1in -Summer

Day Week Month Year

Garbage
Rubbish
Ashes

Contract Price: Garbagse £3,500.00 thisg year
Rubbish 9,000.00 this year

Ashes
Point of Disposal Garbage Qui,sidg_gﬁ_jhg_igunshin
Rubbish Yut side of tgg_;ggnshin

Ashes




LAMCN & FOoTER
Registered Civll Fnginee~rs & Surverors
Chester Plwe & High 3treet
Sharon Eill, Pa.

DELA/ARS COUNTY, PENNA,

REFUsr. COLLECTION BETHEL TWP, R

Kirdly insert a check (x) in the appropriate btracket

Collected Collected Togecther Household
Separsately Contract

1. Garbage () 1:2:3 1:2 2:3 ()

2. Rubblsh () C) ) () ()

3. Ashes () ()

4, ()

Hauler - Garbage (Municipal or Privete Contract)

Name Address | Prione Ng

"Rethel has no refuse collection.”
Hauler - Rubbilsh

Name Address Phone No

Heuler - Ashes

Name Address Priore No

When Contract is based on Tons, state tonnage per day, week,
month or year In Summer

Day Weelk Month Year
Garbage
Rubbish
Ashes
Contract Price: Garbage a
Rubbish
Ashes

Point of Disposal Garbage
Rubbish
Ashes




TOWNSHIP ()]?‘EZIIlPV[IPQ(}IIALPM[ ])]EI;AL‘AVALIIIE COUNTY, PA.
MAILING ADDRESS e CHADDS FORD, Pa.

MEETING NIGHT - 2ND TUESDAY

BOARD OF SUPERVISORS
Epwarp G. CRUM, Chajrman

Lexwrs B. BeaTTY, JR.

Township Solicitor

Henay P. RUMFORD SARAH LEE BrarDp

WiLriaM P. GLEASON Secretary-Treasurer

February 15, 1956

Damon ¢ Foster,

¥y, Carl H. 3eck, o
Chester Pike & High Street BRI
Sharon Hill, Pa, :

Dear Mr. Beck:

There is no organized system of collscting refuse in Birmingham Township.

This township to-gether with Concord Township leases an old quarry into
whichudry trash can be dumped. The dumping of paper or garbage is.met permitted.
The dump is open on Saturdays only et which time there is an attendant on duty.

Very truly yours,

Sarah lee Beard, Secretary.

M:@MW@)



DAMON & FOSTER
Registered Civil Engineers & 3Surveyors
Chester Pike & High Street
Sharon H1l11l, Pa.

DELA'ARE COUNTY, PENNA,

REFUsSE COLLECTION BRROOKHAVEN BORO

Kindly insert & check (x) in the appropriate bracket

Collected Collected Together Houaehold
Separately Contract
1. Garbage () 1:2:3 1:2 2:3 (N
2. Rubbish () () () (&r
3. Ashes () (S
4, ()
Hauler - Garbage (Municipal or Private Contract)
Marty DeFrank * Garnet Mine Road, Boothwyn, Pa,
Name . Address Phone No,

Hauler - Rubbish

M ,_DeFrank Garnet Mine Road, Boothwyn, Pa,
ame Address Phone No,

Hauler - Ashes

—Maryy Defragk B a,
Name Address Phone Wo.

When Contract 1s based on Tons, state tonnage per day, week,
month or year 1In Summer

Day Weelkk  Month ¥bar

Garbage
Rubbish
Asgheg
Contract Price: Gerbage
. Rubbish_apd ashas is $7 000,00
Ashes -

Point of Disposal Garbage _a)) hasledoutside—oiBesough.
Rubbish

Ashes




DAMON & FOSTER

Registered Civil Engineers & 3Surveyors

Chester Plke & High Street
Sharon Hill, Pa,

DELAVARE COUNTY, PENNA,

ReFUst COLLECTION

CITY OF CHESTER

Kindly insert a check (x) 4in the appropriate bracket

“

Collected Coliected Together Eousehcld
Separately Contract
1. Garbage (L) 1:2:3 1:2 2:3 ()
2. Rubbish () () () v ()
3, Ashes () ()
4, ()
Hauler - Garbage (Municlpal or Private Contract)
N osins S SV paiie Trere A T ey A -z
Name Address Phone No
Hauler - Rubblsh £ A=»2--
.:»ﬂ 2 V- P20 V;{):;-/) o7 P s e 7 ’73' P "7; /!/‘r) b7 vy b i C/‘
Name Address Phone No,
L .
Hauler - Ashes
‘Name Address Phone No,

When Contract 1s based on Tons, state tonnage per day, week,

month or year in Summer

-
-

)

Day Week Month Year
Garbage
Rubbilsh
Ashes
Contract Price: Garbage # 37, 257
““Rubbish ey
3
- Ashes o=

Polnt of Disposal Garbage

Rubblsh_ o ple v Zoegn ol
Ashes - R

L - - EANo 1L S - ,D. . -
V.!bfﬁ)étk_];‘_‘z s 5;:@5’(9

g

Lo




DAMON & FOSTER
Registered Civil &ngineers & Surveyors
Chester Pike & High Street
Sharon Hill, Pa,

DELAVARE COUNTY, PENNA,

REFUst COLLECTION CHEST=ZR TWP.

Kindly insert a check (x) in the approprlate bracket

Colleczed Collected Together Eousehold
Separately Contract

1, Gartage $'¢ 1:2:3 1:2 2:3 ()

2. Rubbish \ () () () ()

3. Ashes PYK ()

4, ()

Hauler - Garbage {(Municlpal or Private Contract)

wa . DEMKL o PARKs 1DE G riesre T

Name i " Address ' Phorie No,

Hauler - Rudbtish

M iy /'wj DE Feade

BeoorHW /N, f’f?

Name

Hauler ~ Ashes

Addresd Phone No,.

- ) b ] .
SAmiz  As  KyBpisi?
Name Address Phone No,
When Contrsct is based on Tons, state tonnage pefr day, week,
month or year in Summer
Day Week Month Year

Garvage
"Rubbish
Ashes
Contract Price:  Garbage QS’C'U Pon pan  fer 2 YRan,

RubbiShv G s L s 4

Ashes ‘L i

' )

Point of Disposal Garbage _ [A%53 O~ De~D's ?%bt“““\ :

Rubbish ’ - Y

Ashes

<



DaMON & FOSTER
Reglstered Clvil Engineers & Surveyors
Chester Plke & High Street
Sharon Hill, Pa,

DELAVARr, COUNTY, PENNA,

REFUs» COLL&ECTION CHESTER HEIGHTS RCRC

Kindly insert a check (x) in the appropriate brackes

Collected Collected Together Household
Separately Contract

1. Garbage () 1:2:3 1:2 2:3 ( )

2. Rubbish () ¢ ) () ()

3. Ashes () ()

44 ()

Hauler - Garbage (quicipal or Private Contréct)

Name Address Phone No,

'"Chester Hta. Boro does nct contract for refuse disposal,.
BEach householder disposes of the refuse individually, as
Hauler = Rubbish the cost to the Boro would be too expensive,"
" Hilton E. Jones
Valleybrook Rd.,Chester Hts.,Pa.

Name Address Phone No,
Hauler - Ashes
Name Address Prnone No,

When Contract 1s based on Tons,

state tonnage per day, week,

month or year in Summer
: Day Week Month Year
Garbage
Rubbish
Ashes
Contract Prlice: Garbage
Rubbish
Ashes

Point of Disposal Garbage
Rubblsh
Ashes




DAMON & FOSTER
Registered C1ivil Engineers & 3Surveyors
Chester Plke & High Street
Sharon Hi1l1l, Pa,

DELAVARE COUNTY, PENNA,

REFUSr COLLECTION  CLIFTON HEIGHTS BORO

Kindly insert a check (x) in the approprilate bracket

Collected Collected Together Household
Separately Contract

1. Garbage () 1:2:3 1:2 2:3 ( )

2, Rubbish () x) () (x) ()

3. Ashes () )

4, - ()

Hauler - Garbage {(Municipal or Private Contract)

WiLLiAM DEMKo U7l CHELToM Rp.  PARKSIOE | 44

Name Address ) Phone No,

-

Hauler - Rubbish

CHARLES IMESSINA 7700 HOLSTEN. ST -PHILA _PA - SA-Y 6
Name Address N Phone MNo.

Heuler - Ashes

CHARLES MEESSINA 73060 HOLSTEN ST PHI b PR - 34 Y -9
Name Address ] i Prh.one No,

When Contract 1s based on Tons, state tonnage per day, week,
month or year in Summer
Day Week Month Year

Garbage
Rubbish
Ashes
Contract Price: Garbage ¥ 3s5ce vo YE AR ‘
ubbish ®wfL2.4¢C PR . Mo TH [PV RT -
Ashes

Point of Disposal Garbage —
Rubbish 77c0c MHoLSTEN &7
Ashes 27p¢ HOLSTEN ST




DAMON & FOSTER
Registered Cilvil Engineers & 3urveyors
Chester Pike & High 3Street
Sharon Hill, Pa, COLLINGDALE BORO

DELAWARE COUNTY, PENNA,

REFUs: COLLECTION

\
Kindly insert a check (x) in the approprlate bracket

Collected Collected Together Household
Separately Contract
1. Gartage &) 1:2:3 1:2 2:3 ()
2. Rubbish () ¢y () (2 ()
3, Ashes () )
44 ()

Hauler - Garbage (Municipal or Private Contract)

Private contract Danisl Klnﬂlev-<§§ngll;,N-J;A

Name Address Phone No,
Heuler -~ Rubbish

Norman Phillips 416 Lefavettes Ave, Collingddl e,

Name Address Phone No.
Hauler ~ Ashes

Name ‘ Address Phone No,

When Contract 1s based on Tons, state tonnage per day, week,
month or year in Summer
Day Week Month Year

Garbage

Rubbish S

Ashes

Contract Price: Garbage &3 AL0_0Q
Rubbish 10450 .00
Ashes T

Point of Disposal Garbage_

— ko
Rubbish unkn own
Ashes




OAMON & FOSTER
Reglstered Civil Engineers & 3urveyors
Chester Plke & High Street
Sharon H11ll, Pa.

COLWYN BCRO
DELAVARE COUNTY, PENNA,

REFUSe COLLECTION

Kindly insert a check (x) in the appropriate bracket

Collecied Collected Together , Household
Separately Contract
1. Gartage O 1:2:3 1:2 213 ()
2. Rubbish () C)y () () ()
3. Ashes () ' ()

4, ()

ler - Garbage (Municipal ~or—Peiuete Contract)

&;L(1¢//€éif;442otaqf<z z/i;Z;QCZ:<renc<»u422
Name Address 7 Phone No,.

2

ler - bbish

M%w%o J:f%é_:CZz:/ Gtz 5o

(- Address’ Phone No,

Hauler ~ ashes

Name Address “Phone No,

When Contract 1s based on Tons, state tonnage per day, week,
month or year 1in Summer
Day Week Month Year

Garbage

Rubbish

Ashes

Contract Price: Garbage 2~ Fewr -?& % s Z. 974
I & oo o, dacsmd

RUbbiShl% =
Ashes
Point of Disposal Garbage_é%fzgggﬁdr14nh .

Asheg s

oy e




- - "~ . - - .. . 5 Y n .. -t T - - . e Y e h v
Soacuol To . ool oo omo colleciuiig of elther Grriege, RubTlor oOr ABrees
. - - . - - s S Aoy 3 4. B e < I < M
Toope Yoo Tovmeid o Jwnp Lo whiich reclopnte nL7 QENTSG1L THOUINeC.c

: o raoticeln,

DAMON & FOSTER :

Registered Civil Engireers & Surveyors
Chester Plke & High Street
Sharon H11ll, Pa.
CONCORD TWP.
DELAWARE COUNTY, PENNA,

REFUSH COLLECTION

Kindly insert a check (x) in the appropriate bracket

Collected Collected Together Household
Separately Contract
1. Garbage () 1:2:3 1:2 2:3 ()
2. Rubbish () ¢y ) () ()
3. Ashes () ()
4, ()

Hauler - Garbage (Municlpal or Private Contract)

Name"Concord Twp. has no collecégggegf either Garbage, Rubbf?ﬁne No.
or Ashes. There 1is a twp, Dump in which residents may deposit
Hauler - Rubblsp Unburnable Rubbish,”

" ¢, Harkness"

Name Address Pnone No.,

Heuler - Ashes

Name Address Phone No,

When Contract 1s based on Tons, state tonnage per day, week,

month or year in Summer
Dey Week Month Year

Garbage

Rubbish

Ashes

Contract Prlice: Garbage
Rubblish
Ashes

Point of Disposal Garbage
Rubbish
’ Ashes




DAMON & FOSTER
Registered Civil Engineers & Surveyors
Chester Plke & High Street -
Sharon Hill, Pa,

DELAVARE COUNTY, PENNA, DARBY BORO
REFUsE COLLECTION

Kindly insert a check (x) in the appropriate bracket

Collected Collected Together Household
Separately Contract

1. Garbage @) 1:2:3 1:2 2:3 ()

2. Rubbish () ()Y () (x) ()

3. Ashes‘ ' () ()

4, ()

H;uler - Garbage (M&nic;pal or Private Contract)

"William Ats Glen M1lls Road Thornton, Pa.®

Name . .. . . _ . . . _.__..Address o o Phone No,

Hauler - Rubbish

"John Leonard 211 Main St, Darby, Pa,"
‘Name A o _Address _ Phone No,

Hauler -~ Ashes

Name . . . L Addrass _ Phone No,
When Contract 1s based on Tons, atate tonnage per day, week,
month or year in bummer -
Day Week Month Year

Garbage
Rubbish
Ashes . — - = = ——
Contract Price:  Garbage
- Rubbish ) i : Q
Ashep‘ . N
Point of Disposal Garbage __Uninown -
' ‘ Rubbish .

Ashea L



, ngnon & FOSTER .
Registered Civil Engineers & Surveyors
_ Chester Plke & BHigh Street
: "Sharon Hill Pa.

DELAWARE COUNTY, PENNA.
REFUsE COLLECTION  papne wap.

Kindly insert a check (x) in the appropriate bracket

.-

Collected Collected Together Household
_ Separately Contract
1. Garbage (V) 1:2:3 1:2 2:3 ( )
2. Rubbish () () () %! ()
3. Ashes () ()
4,4 ()
'Hauler = Garbage (Municipal or Préﬁége Contract)
\_L\\LL\AN\ Vemro Naaman 's Ceeex
Nagf | Address FSaoTuuoﬂl) Phone No,
Hauler - Rubbish Sar e
@EOQGE- %QTT Dﬂfiﬂ}‘ (HW .
Name Address ) Phone No,

Heuler -~ Ashes

T ame Addreass Phone No,

When Contract is based on Tons, state tonnage per day, week,
month or year 1in Summer
Day Week Month Year

Garbage
Rubbish
Ashes

Contract Price: Garbage ¢ 0 — R O
| Rubbish § €, .
AShOB ltrslsm— PA\,MM
\
Point of Disposal Garbage _ Ajkywﬂg_iskﬁhA

Rubbish_ 5 - ‘
Ashes 1 TWM"’L“"‘P B M M




DAMON & FOSTER

Registered Civil Engineers & 3urveyors

Chester Plke & High Street
Sharon Hill, Pa.

DELAVARE COUNTY, PENNA,

REFUSH COLL&ECTION

EAST LANSDOWNE BCRO

Kindly insert a check (x) in the appropriate tracket

Collected Coilected Together
Separately
1. Garbage (x) 1:2:3 1:2 2:3
2. Rubbish () Yy () (x)
3. Ashes ()
44 ()

Hauler - Garbage (Municipal or Private Contrach)

¥illiam Demko 117 B, Chelteu Rd,, rParkside, Pe,

Household
_Contract

CHEester 2-7327

Name Address

Hauler - Rubbtilsh
John ¥, EKnligzewskd 338 Norris 8%,, Chester, Pa,

Phone No,

CHester 3-005f

Name Address

Hauler ~ Ashes

Johr W, Kuliszewskl J38 Norrie st.,, Chester, ra,

Phone No.

CHecter 3-20RA

Name Address

Phone No,

When Contrect 1s based on Tons, state tonnage per day, week,

month or year In Summer
Day

Month Year

Garbage

Rubbish

Ashes

Contract Price: Garbage 3<328,9Q

Rubblish & Ashesg £5000.,.00

Ashes

Point of Disposal Garbage

Rubbish

Ashes




DAMON & FOSTER
Registered Civil Engineerq & Surveyors
Chester Plke & High Street
Sharon Hill, Psa,.

DELAVARE COUNTY, PENNA,

REFUsH COLI&CTION EDGMONT TWP,

Kindly insert a check (x) in the appropriate bracket

Collected Collected Together Household
Separately Contract
1. Garbage () 1:2:3  1:2 2:3 () SR
2. Rubbish () ¢y () L) - 0 ;
ss sabe S L T P
B l k'*i)ﬂ A &W C \""'u (\J'c‘il"t/(»»*-t"-r‘ “\f—\" ’)\M’VJ\“_\ -
4 » ( ) ¢ &—‘LA‘-\ .4——-“‘~%w -"1-_1'*"! (““:’ (J»/\_Q___‘ ~ m_ﬂ:-_/\ &'W\\,
: g:r»#ahrgfu&x&&ﬁx\_ Traa el A OQeGAL
Hauler - Garbage Munici 1 or Private Contract) .
kLA\_‘c—\-J" U"‘“k’\‘b i\-:-—«a_l~ ka ‘—-‘*YJ"‘\J-t ;’,'l..;wz
Name ﬁ Addresa 1 1 . Phone No, ¢
Hauler - Rubbish o
Name Address Phone No.
Hauler ~ Ashes
Name Address Phone No,

When Contract 1s based on Tons, state tonnage per day, week,
month or year in Summer
Day Week Month Year

Garbage
Rubbish
Ashes

Contract Price: Garbage
Rubbish
Ashes

Polnt of Disposal Garbage
Rubbish
Ashes




DAMON & FOSTER

Registered Civil Engineers & 3urveyors

Chester Pike & High Street
Sharon Hill, Pa,.

DELAVARE COUNTY, PENNA,

REFUsSr COLLECTION FOLCROPT BORO

Kindly insert a check (x) 1n the approprlate bracket

Collected Collected Together
Separately
1, Garbage ( X) 1:2:3 1:2 213
2. Rubbish ( x} ¢y () ()
3. Ashes ()

4q ()

Yauler - Garbage (Municipal or Private Contract)

Walter & Robt. Adams 7811 Chelwynde Ave

Household
Contract

()
()
()

Phila ° Pﬁmg

Name Address Phone No,
Hauler ~ Rubbish

John Kuliszewski 338 Norris St, Chester, Penna,

Name . Address Phone No.
Hauler -~ Ashes

Name Address Phone No,

When Contract 1s based on Tons, state tonnage par day, week,

month or yeer in Summer

Day Month Year

Garbage
Rubbish
Ashes
Contract Price: Garbage $3,200,00 1 vyr.

Rubbish 15,500,000 13 yrsa

Ashes
Point of Disposal Garbage 22

Rubbish 12

Ashes




DAMON & FOSTER

ﬁegistered Civil Engineers & 3Surveyora

Chester Pilke & High Street
Sharon Hill, Pa.

DELAWARE COUNTY, PENNA,

REFUsk COLLECTION GLENOLDEN BORO

Kindly insert a check (x) in the appropriate bracket

Collected Collected Together Household
Separately Contract
1. Garbage (XY 1:2:3 1:2 2:3 ( )
2. Rubbish () () () (x) ()
3. Ashes () ()
4, ()

Hauler - Garbage (Municipal or Private Contract)

B, Lafferty & Sem 737 W. Cook Ave. Glenelden P.0. Pa.
ame Address Phone Yo,

Hauler = Rubblsh

Jehr Kuliszewski

338 Nerris Street Chester, Pa.

Name Address Phone No,
Heuler - Ashes
Jehn Kuliszewski 338 Norris Street Chester, Pa.
Name Address Phone No,

When Contract 1s based on Tons, state tonnage per day, week,
month or year Iin Summer

Garbage

Day Week Month Year

Rubbish

Ashes

Contract Price:

Point of Disposal

Garbage $5200.00 fer year 1956

Rubbish__) $9000 00 fer yeaz 1356
Ashes

Garbage _ Unknown R

Rubblsh "

Ashes LA




DAMCN & FOSTER

Reglstered Cilvil Engineers & Jurvejors

Chester Pike & High Street
Sharon Eill, Pa.

DELAWARE COUNTY, PENNA.

REFUst. COLLECTION LANSDOWNE BOGROC

¥indly insert a check (x) in the approprlate bracke:

Collected Collected Togetaer
Separately

1. Gartage . (1) 1:2:3 1:2 213
2. Rubbish (X) () () (X)
3, Ashes ()
4, ()

o
Kauler -~ Garbage (Municipal or Private Contract)

STEPHEN RBARRY | - RD 4  wWEST CrESTER

HousgsenoXd
Contract

/ s P

~ A4 > 32 A A

Name Address

Hauler - RKubbish

A E & PRI yra TE Lol £CTARS

Phone No,

re s 7 e R S P

Name L/v2 & AREA o £ Address
TP ARLY T e Sl 2 o, S ARS AT el

Heyuler - Ashes

Phone No.

Name Address

Phnerne No,

When Contract is tased on Tons, state tonnage per day, weaek,

month or year 1n Summer

Day Week Month Year
Gartbags -
Rubtisn p————
Ashes ————
Contract Price: Gartage F L, FETE LR ¥R
: Rubbish ArERG G L 85 & FER SN Tarnyr R
Ashes

Point of Disposal Garbage < G FAEED /v & ep Ciow FARM /v w EST o

Rubtbish Po 24A7C por PS oA DERRY T edia §Airsr P

Ashes




OAMON & FOSTER
Registered Cilvil Engineers & Surveyors
Chester Plke & High Street
Sharon EHill, Pa,.

DELAVVARE COUNTY, PENNA,

REFUsk COLLECTION MARCUS HOOK BORO

Kindly insert a check (x) in the approprilate bracket

Collected Collected Together Household
Separately Contract
1. Garbage (X) 1:2:3 1:2 2:3 (X)
2. Rubblish () )y ) (X) (X)
3. Ashes () ()
, ()

Hauler - Garbage (Municipal or Private Contract)

TONY DeFRANK, Garnet Mine Read, Beethwyn, Penna.
ame . Address Phone No,

Heuler = Rubbish

%Q!I PeFRANK , GARNET MINE ROAD, BOOTHWYN, PENNA.
" Address Fhone No,

Hauler ~ Ashes

TONY DeFRARK, GARNET MINE ROAD, BOOTHWYN, PENNA.
Name Address Phone No,

When Contract 1s based on Tons, state tonnage per day, week,
month or year In Summer
Day Week Month Year

Garbage X
Rubbish Y
Ashes 3
Contract Price: Garbagse $650 per year, (Twe Year Centract)

Rubbish n .
Ashes § 6,737 30 peT Yo
~Expires Yeb. 13, 557
Point of Disposal Garbage Cellecter's Farm, Beethwym, nna.

Rubbish QDEEZI ﬂ!Le - Millment Park Pa.

Ashes




DAMON & FOSTER
Reglstered Clvil Engineers & Surveyors
Chester Pilke & High Street
Sharon Hill, Pa.

DELAWARE COUNTY, PENNA,

REFUSE COLLL&CTION MIDDLETOWN TWP.

Kindly insert a check (x) in the appropriate bracket

Collected Collected Together Householad
Separately ' Contract
1. Garbage (X) 1:2:3 1:2 2:3 (¢)
2, Rubbish (x) () (W) () (x)
3. Ashes () ()
4, | ()

Hauler - Gerbage (Municipal or Private Contract)

Name‘ / Addresé Phone No.

Hauler - Rubbish

}gggzvﬁ ;hﬁﬂfizb Coelbilo

Address Phone No,

Hauler -~ Ashes

Name . Address Phone No,

When Contract 1s based on Tons, state tonnage per day, week,
month or year in Summer :
Day . Week Month Year

Garbage -7 ./ ey, jf

Rubbish

PP —7 A

Contract Price: Garbage -, o 4
Rubbilsh ;2:7 6 R E—

: Ashes . ' JAl

zwadint of Disposal Garbage_ VT ai. g
. Rubbilsh ﬁyx—e_):eé%
- Ashes S




- DAMON & FOSTER
Registered Civil Engineers &. Surveyors
Chester Plke & High Street
Sharon Hill, Pa.

DELAWARE COUNTY, PENNA,

REFUsH COLLECTION M ILLBOURNE BORO

Kindly insert a check (x) in the appropriate bracket

Collected Collected Together Household
Separately Contract
1. Garbage (%) 1:2:3 1:2 2:3 ()
2. Rubbish () ¢y () (x) 0
3. Ashes () | ()
4, ‘ () |

Hauler - Garbage (Municipal or Private Contract)

— s Matnewe 309 N. Horton St. Phila, Pa.
ame Address Phone Yo,

Hauler = Rubbish

"~ Same .
Name Address Phone No,

Hauler ~ Ashes

Same
Weme Address ’ Phone No,

Wnen Contract 1s based on Tons, state tonnage per day, week,
month or year 1n Summer

Day Week Month Year

Garbage

Rubbish

Ashes

Contract Price: Garbage ) - A 745 &
Rubbish )} - 2325.00 Month 29 o0
Ashes

Point of Disposal Garbage__ New Jersey
Pubbish ) Southwest Phila. Dumps
Ashes )

} L“) (1/,7;’ I/.



DAMON & FOSTER :
Registered Clvil Englneers & Surveyors
Chester Plke & High Street
Sharon H1ill, Pa,

DELAYARE COUNTY, PENYA.

REFUSY COLLECTION NETHER PROVIDENCE TWP,

Kindly insert a check (x) in the appropriate bracket

Collected Collected Together - Household
Separately : Contract
1. Gerbage () 1:2:3  1:2 2:3 (5
2. Rubbish () Xy () () )
3. Ashes () i : ( X)
4% ()
‘Hau'ler - Gaﬁbage (Municipal or En‘ ivate Cantract) Private Contractor's Contact
Morris Dorsey B0y Forrest St. South Medis, Pa, E 61287
Name Address Phone No,

Hauler - Rubbish

' Same ‘ 3
5Ngme ] A%Eress Phone No,

Haglér - Ashes

=ape N
Neme , Addresa Phone No,

, When Contract is based on Tons, state tonnage par day, week,
. month or year 1n Summer

Day Week Month Year

Garbage : =
Rubbish
Ashes
Contract Price: Garbage
: Rubblsh
Ashes

Poin’c of Diqposal Garbage _ Private Dump @_gngn; Lane

S s Rubbish "

Asheg u u :f




DAMON & FOSTER
Registered Civil Englneers & 3Surveyors
Chester Pilke & High Street
Sharon Hill, Pa,.

DELAVARE COUNTY, PENNaA,

REFUsk COLIL&CTION NORWOOD RORO

Kindly insert a check (x) in the appropriate bracket

Collected Collected Together Household

Separately Contract
1. Garbage - \) 1:2:3 1:2 2:3 ()
2. Rubbish ) ( «) () () ()
3. Ashes A:} ><) A ()

&y
Eauler ~ Garbage (Man&aépﬁ&-or Private Contract)
MARTIN LAWD BeooTrHwyN  PA.

Name asddress Phone No,

Hauler - Rubbish
BcRoueH 6F NoRwWeeD

Name Address Phone No,

Heuler - Ashes

LoRoueH oF Aofwesd

Name Address Phone No,

When Contract is based on Tons, state tonnage per day, week,
month or year in Summer

Day Week Month Year
Garbage
Rubbish
Ashes
Contract Price: Garbage 5. 56O
Rutbish (ig, gy
Ashes

, = " 7
Point of Disposal Garbage /% Froels §7t'¢0 e /?’°£:*?4
Rubbish /;me,& Eoinmagy m/fJ h_.,/bﬂ
Ashes E72 (S Ity C«L..m
T 7




DAMON & FOSTER
Registered Civil Engineers & Surveyors
Chester Pike & Hig:r Street
Sharon H1ll, Pa.

DELAVARE COUNTY, PENNA,

REFUSt COLLECTION
PARKSIDE BORO

Kindly insert a check {(x) in the appropriate bracket

Collected Collected Together Household
Separately Contract
1. Garbage () 1:2:3 1:2 2:3 ()
2. Rubblah () Yy () (%) ()
3. Ashes () ()
4q ()

Hauler - Garbage (Municipal or Private Contract)

/‘74/147(5’4%/' B iy ﬂ d

Name Addrefs Phone No.

Hauler .~ Rubbish ¢—~A&s

<BDB-awe C
Name Address Phone No,
Hﬁn;gr/-»nﬁ'é’s’
Name Address Phone No,

When Contract 1s based on Tons, state tonnage per day, week,
month or year in Summer

Day Week Month Year
Garbage
Rubbish
Ashes
Contract Price: Garbage r7 ;;} -
Rubbish___ (I 5 { — HFIo.l7T
Ashes Vi

Point of Disposal Garbage’? ,
Rubbish ( o o & T fee Zeb™ '
Ashes |
C/




DAMON & FOSTER
Reglstered Civil Engineers & Surveyora
Chester Pike & High Street
Sharon Hill, Pa.

DELAV.ARE COUNTY, PENNA,

REFUSE COLLECTION PROSPECT PARK RORO

Kindly imnsert a check (x) in the approprlate bracket

Collected Collected Together Household
Separately Contract
1. Garbage (%) 1:2:3 1:2 2:3 : ()
2., Rubbish (2 ()Y () () ()
3. Ashes () ()
4, () - |

Hauler - Garbage (Municipal or Private Contract)

Charles Schumm & Christian Walter, Media , R.D.2, Pa, ME 6-3286
Name Address Phone No,

Hauler - Rubbish
Cameraon Donato, Milmont Ave., Mj]ant Park, Pa, WA 8 - 2131
Name Addregs Phone No,

Heuler - Asghes

SAME AS HAULER OF RUBBISH
Name ] Addrgss Phone No,

When Contract 1s based on Tons, state tonnage per day, week,
month or year In Summer

Day Week Month Year

Garbage
Rubbish
Ashes
Contract Prilce: Garbage  $3400,.0Q0 per year
Rubbish 74
Ashes
Point of Disposal Garbage_Mt., Alverno Rd., B. Q. 2. Media, Pa,

Rubbish Tajnomﬂlengxu..,Le.in.a;xillahE;.___
Ashes W e » _

o o I - .




DAMON & FOSTER
Reglstered Clvil Engineers & Surveyors
Chester Pike & High Street
Sharon Hill, Pa,

DELAWARE COUNTY, PENNA, RADNOR TWP.

REFUSr COLLECTION

Kindly insert a check (x) in the approprlate bracket

Coliected Collected Together Household
Separately Contract
1. Garbage (X) 1:2:3 1:2 2:% ()
2. Rubbish (X) () () (X) ()
3. Ashes () ()
4, () N

Fauler - Garbage (Municipal or Private Contract)

Radnor Jownship wuyne, Pa. 0300
‘Name Address Phone No,

Hauler - Rubbish A

Radror Township wayne, o, 0500
Name Address .Phone No,

Heuler -~ Ashes

Radnor Township Vloavre ra, 00
Name Address Phone No,

When-Gﬂﬂ%fﬁc%—&3—bt&&éﬂﬁ+JPé§%¥§igg£?;onnage per day, week,

month or year Iin Summer

Day Week Month Year

Garbvage el
Rubbish =Y includlinge eshes
Ashes

Contract Price: Garbvage__+%,000,00 ver year guqping arivilege
Rubbish .:,400 ner vear dumpnine orivilece
Ashes including ashes,

Point of Disposal Gerbage__lorristown, Pa,
Rubbish Sharon hLiill, Lel, o, Fa,
Ashes choron i1111, Tel, FPenne,

(l\ 0—4




UAMON & FOSTER
Reglstered Clvil Engineers & Surveyors
Chester Pike & High Street
Snaron Hill, Pa.

DELAWARE COUNTY, PENNA,

REFUs+ COLLCTION RIDLEY TWP.

Kindly insert & check (x) in the approprilate bracket
Collected Collected Together l Household
Separarely Contract
1. Gartage ( % 1:2:3 1:2 2:3 ()
2. Rubbish () (Y ) (x) ()
3. Ashes () ()
4, ()
Fauler - Garbage (Municlpal or Private Contract)
Martin Land & Sons R F.D, #1 Bethel Road, Boothwyn Ch: 5-0423
Name Address . Phone No,

Hauler = Rubbish =

Cameron Donato Milmont Avenue, Milmont Park Wa: 8-2131

Name

Address Prhione No,

Heuler -~ Ashes

Same as Rubbish

Name

Address Pnone No,

When Contract 1s based on Tons, state tonnage per day,; week,
month or year in Summer

Garbage

Day Week Month Year

Rubbish

Ashes

Contract Price: Garbage $12. 000,00 Year

Rubbl Shqggwn_mmhbimmg__

Ashes

Polnt of Disposal Garbage__ Land Farm - Boothwyn

Rubblsh B“]]gna Lane = H‘pd]vn
Ashes




DAMON & FOSTER

Reglstered Civll Engineers & Surveyors
Chester Pike & High 3Street
Sharon Hill, Pa.

DELAVARE COUNTY, PENNA,

REFUsk COLLECTION RIDLEY PARK BORO

Kirdly insert a check (x) 1n the appropriate bracket

Collected
Separately

Collected Together Household
Contract

1., Gartage
2. Rubblsh
3, Ashes
2N

Hauler - Garbage

Heuler - Rubbilsh

(
(
(
(

)
)
)
)

(Municipal asRBddste Contract)

_I%Qnmu‘_m&mn_m_mm_&nm%. Chester, Pa, Chester 4-4507
Jame Address ‘Phone No,.

338 Norris Street  Chester, Pa, Chester 3-0956

.%[le W. Kuliszewnkd
ame

Heuler - Ashes

Same as for rubbish

Address Phone No,

Name

Address Phone No,

When Contract 1s based on Tons, state tonnage per day, week,
month or yeear 1n Summer

Day Week Month Year

Garbage Contracts
Rubblsh ot
Asheg 0 3:{_lomEe)of toTTE R
Contract Price: Garbage $ 4,490,00 per year

Rubbish ( $ 8,000,000 per vyear

Ashes
Point of Disposal Garbage_ Plggery

Pubbilsh Philaflelphia

. Asheg i

February 17, 1956



OAMON & FOSTER
Reglstered Civil Engineers & Surveyors
Chester Pike & High Street
Sharon Hill, Pa,

DELAWARE COUNTY, PENNA, ¢

REFUsY COLLECTION ROSE VALLEY BORO

Kindly insert a check (x) in the appropriate bracket

Collected Collected Together Household
Separately ' Contract
1. Garbage { ) 1:2:3 1:2 2:3 ()
2. Rubblsh (1 ¢y ) () - ()
3. Ashes () ()

1, ()

Hauler - Garbage (Municipal or Private Contract)

" Sylvester Seeney 8 Morton Ave., Morton, Pa. SW_6-2825 "
Fama ] Address Phone Now.

" Morris Dorsey, Jr. B807 Forrest Ave.Moylan, Pa. ME 6-4287"
Hauler = Rubblsh

" Samuel W. Batipps 708 Washington Ave,Movlen,Pa, ME 6~3059 "™
“Name Address Phone No,

"A1l rubbish, ashes and garbage from the Boro of Rose Valley are
removed by private contract. Those having permits to haul in theBoro
Heuler - Ashes of Rose Valley are nsmed here, g

" Birl C. Clark Wbl ngbjngtgn Ava.,Medis,Pa. ME fe1l)) "
Nams Address Phore No,

When Contract is based on Tons, state tonnage per day, week,
month or year in Summer

Day Week Month Year

Garbeags

Rubbilsh

Aghes

Contract Price: Garbagse
Pubbish -
Ashes

Point of Disposal Garbage _
Pubbilsh
Ashes




DAMON & FOSTER
Reglstered Clvil Englneers & Surveyors
Chester Pike & High 3treet
Sharon Hill, Pa,.

DELAV.ARE COUNTY, PENNA,

ReFUsk COLLECTION RUTLEDGE BOEU

Kindly insert a check (x) in the approprlate bracket

Collected Collected Together Household
Separately Contrect

1. Garbage (X) 1:2:3 1:2 2:3 | ()

2. Rubbish () ¢y () (x) ()

3; Ashes () ()

4, ()

Hauler - Garbage (Municlpal or Privete Contract) funlcipal Contract~

Stenley Bandurski F.0.Box, Boothwyn, Fenna. Unlmnmown

Name ' Address Phene No,

Hauler - Rubbilsh

delter L.Ball 1825 Hook FKoad, Foleroft, Pa. Faragut 6-8944
Name Address Fhone No,

Heuler -~ Ashes

Same as Rubbish
Name Address Prione No,

When Contract 1s based on Tons, state tonnage per day, week,
month or year in Summer

Daz We ek Month Year

Garbage
Rubbish
Ashes

Rubbish $175.00 per month
Ashes

Contract Price: farbagengS.OO ver _month

Point of Disposal Garbage Bandurskl's ¥isz ery, Bootkwyn, ra,
Fubbish _Unknown
Ashes

Betty #. Colllson, Secretarv
{Mrs. Frederick 6. Calitann)



DAMON & FOSTER
Registered Clvil Engineers & Surveyors
Chester Plke & High Street
Sharon Hill, Pa,.

DELAVARE COUNTY, PENNA.

REFUsr COLLECTION SHARON HILL BOROC

Kindly insert a check (x) In the approprlate bracket

Collected Collected Together Household
Separately Contract
1. Garbage (v} 1:2:3 1:2 2:3 ()
2. Rubbish () () )y (g ()
3, Ashes () ()
4, ()

Hauler - Garbage éﬁu&#ﬁﬁpa&:ar Private Contract)

Lo . Q? Ciiﬁi’" ,Zﬁkypu/Ary« /74)

Namse Addrafg Phorne No,

Hauler = Rubbish

Aéi;/ a</ blif;,z4at/ V/QQAC{

Name Address Phone No,

Heuler - Ashes _

/52;;ba ¢7/ t?ég:é/tfhw//A‘/“Q’*if

Name Address Phone No,

When Contract is based on Tons, state tonnage per day, week,
month or year in Summer

Day Week Month Year

Garbage

Rubbish

Ashes

Contract Price:  Garbage ' . L2000, 0o
Rubbish
Ashes

Point of Disposal Garbage _ éZEZj'?j¥ED‘411
Pubblsh > L

Ashes ? Q‘Jﬂél’n/a ’/) M




UAMON & FOSTER
Registered Civll Engineers & Surveyors
Chester Pike & Hig: Street
Sharon Hill, Pa.

DELAVARE COUNTY, PENNA,

REFUsH COLLECTION  qrpiNGFIELD TWE.

Kindly insert a check (X)) in the appropriate bracket

Collected Coilected Togecther Household
Separately Contract ™
1. Garbage (x) 1:2:3 1:2 2:3 ()
2, Rubtish () )y ) (x) ()
3, Ashes () ()
4, () '
Hauler - Garbage (Municipal or Private Contract) sunicipel cantractsr
AHward L. Seder «~estville Grove, ¥, J. ,filden £ - 9618
Name Address Phone No,

Hauler = Rubblsh

Toweeblp Bauloyses collact exclusively =
Name Address Phone MNo,

Heuler - Ashes

Same as rabbish
Name Address Prhone No,

When Contract 1s based on Tons, state tonnage per day, woek,
month or year Iin Summer
Day Week Month Year

Garbage zatimated 15 ton & d:.\',-S &8 Waai
iul‘fbiSh Setimeted 109 Turds & day Tor © daye - 26 yds Sct.
arnes 1§

Contract Price: Garbage Contracty :31,47% vlue 03,'s Jor new congtroctiown
. .. Rubbish) — Sudzet est, 1456 549,700, - ,
~°7 7 Ashes S iucladed witno ruhlish

Point of Disposal Garbage _rig-sry - Testvilie Growe, 1, I,
Con: PubbiShE Contract dumm = Philacelshia, o,
" Asheg ¢ " v "

=




DAMON & FOSTER
Reglstered Civil Engineers & Surveyors
Chester Pilke & Hig- Street
Sharon Hill, Pa,

DELAVARE COUNTY, PENNA,

REFUsS* COLLECTION SWARTHN L= BORO

Kindly insert a check (X) in the appropriate trackes

~

Collected Coilected Together tfousencld
Separately Convract
1. Garbage () 1:2:3 1:2 2:3 ( )
2. Rubblsh () C)y ) (- (2
3, Ashes () (#)
44 ()

Fauler - Garbage (Municlpal or Private Contract)

064>47?9¢/&zzvun774//4' /é&g(?.//4Vj%2452ﬂ1’é,ganWVr%/‘/% ,424&(?%49a5@f/4(
Namé Address " Phone No,.
Woo L7 's Algrdne /E Swos n“’7
Sy lressen Seeey . T E—E }
Hauler - Rubbish Hizrriesr foercce , Livanbmtcrc: AL S -GG
LW Zrer o 5, szwauummﬁ%;y‘(Vaﬂof Vo) ARV A
Name Address Phone No,
Heuler ~ Ashes '
//‘//,,__,/
Name Address ] Phone No,

When Contract 1s based on Tons, state tonnage per day, week,
month or year in Summer

Day Week Month Year
Garbage » " s 2 >
Rubbish Ao/ & ows 2 Co feerk /
Aghresp
Contract Price: Garbaga;ﬁzf}a;»/ f'ﬂz{/’q?4q 4/;KAf1<§£%?Czk9ﬁ 2Ty Ve
Rubbish fe
Ashes

Polnt of Disposal Garbage Siir Aarvu &///m//w”/;' 7z

Rubbish ‘7zazkaﬁngz
Ashes

s

/ﬁgéb,éyﬂ/AZ/;;Qzue14anzzfg;,



DAMON & FOSTER
Reglstered Civil Engineers & Jurveyors
Chester Plke & High Street
Sharon H111l, Pa,

DELAVARE COUNTY, PENNA,

REFUSr COLL&CTION THORNBURY TWP.

-

L

Kindly insert a check (x) in the appropriate bracket

Collected Collected Together Household
Separately : Contract
1. Garbage () 1:2:3 1:2 2:3 ()
2. Rubbish () Yy () () ()
3. Ashes () o ()
4o () |

Heuler - Garbage (Municipal or Private Contract)

" Name “ Address Phone No,
We have no collections of any kind in Thornbury Twp, Disposal is all
individually done, "
Hauler =~ Rubbilsh " Cornelia C., Laws; Sec,
: Board of Supervisors."

‘Name Address Phone No,

Hauler -~ Ashes

Name Address Phone No,

When Contract 1s based on Tons, state tonnage per day, week,
month or year in Summer
Day Week Month Year

Gartbage

Rudbish

Ashes

Contract Price: Garbage
Rubbish *
Ashes

Point of Disposal Garbage
Rubbish
Ashes




DAMON & FOSTER

Reglstered Civil Engineers & Surveyors

Chester Plke & High Street
Sharon Hill, Pa,

DELAVVARY, COUNTY, PENNA,

REFUSE COLLECTION TINICOM TWP.

¥indly insert a check (x) in the appropriate bracket

Collected Collected Together Household
Separately Contract
1, Gartage (x) 1:2:3 1:2 2:3 ()
2. Rubbish () Yy () (x) ()
3. Ashes () ()
4, ()
Hauler - Garbage (Municipal or Private Contract)
Frank Darczu
Name A%E%ess : Yhone No.
Hauler = Rubbilsh
Township of Tinicum, Easington, Pa, T13-8444
Name P "Phone No,.
Hauler - Ashes
_Township of Tinlcum, Essington, Pa,
~ Name Address Phone No,

When Contract 1s based on Tons, state tonnage per day, week,

month or year 1in Summer

b"Day Month  Year
Garbage
Rubbish
Ashes
Contract Price: Garbage $2,L00,
Rubbish
Ashes
Point of Disposal Garbage
Rubbish Township dump
Ashes Township dupp
Townahi of Tinicum
Mra 7uvalr RQarnrretarvy



DAMON & FOSTER
Registered Civil Engineers & Surveyors
Chester Pike & High Street
C Sharon Hill, Pa,

THE BOROUGH OF TRAINEE
DELAVARY, COUNTY, PENNA,

REFUst COLLECTION TRAINER BORO

Kindly insert a check (x) in the approprlate bracket

Collected = Collected Together 'Household
Separately Contreact

1, Garbage % C1:2:3 1:2 2:3 ()

2., Rubbish &x) ()Y ) () ()

3, Ashes (X : ()

4, () |

QL" i .
Hauler ~ Garbage (Municipal or Private Contract)
‘ 8TANLIEY ELNDUBSKI BETHEL & MARSH RQATS BOOTHWYN Pa

Tﬁime S Address Phone No,

| Hauler - Rubbish

. THE BOROURH OF TRAINER
ﬂaﬁz . Address Phone No,

Hauler -~ Ashes

- PHE BOROUGH OF TRAINER
Name ’ Address "Phone No,

. When Contract 1s based on Tons, state tonnage per day, week,

. montb or year 1n Summer

Day Week Month Year

Garbage )
- Rubbish
- Ashes
Contract Price:  Garbage $960 annually
L Rubbish
‘Bhes .

[Point of Disposal Garbage OUTSIDE OF BORQUGE
- Rubbish JNSIDE = W

Ashes " "




DAMON & FOSTER
Registered Civil Engineers & Surveyors
Chester Plke & High Street
Sharon Hill, Pa,

DELAVARE COUNTY, PENNA.

REFUSE. COLLECTION UPLAND BORO

Kindly insert a check (x) in the appropriate bracket

Collected Collected Together Household
Separately Contract
1., Garbage (x) 1:2:3 1:2 2:3 ()
2. Rubbish () ()Y () (x) ()
3, Ashes () | ()
44 () |

Hauler - Garbage (Municipal or Private Contract)
Walter % Robert Adams, 7811 Chelwynde Ave., Phila P-= Belzgrade 6-25830
Name Address Phone No,

Hauler « Rubbish
George Pratt--3544 Lindbergh Blvd., Phila Pa. Belgrade 6~2357

Name Addreas Phone No,
Hauler -~ Ashes Same 2s apove
Kame Address ~ Phone No,

When Contract is based on Tons, state tonnage per day, week,
month or year in Summer
Day We el Month Year

Garbage g
Rubbish
Ashes 750
Contract Price: Garbags $1,000.00

Rubbis

Ashes ST ()
Point of Disposal Garbage_ _ Looths Torner

Rubbish

Ashes charon Hilla Pz




DAMON & FOSTER
Reglstered Civil Engineers & 3urveyors
Chester Pilke & High Street
Sharon Hill, Pa,

DELAWARE COUNTY, PENNA,
REFUsY COLLECTION UPPER CHICHESTER TWP,

¥indly insert a check (x) in the appropriate bracket

Collected Collected Together Household
Separately Contract

1. Garbage (x) 1:2:3 1:2 2:3 ()

2, Rubbish () Yy () x ) ()

3. Ashes () ' ()

44 ()

Hauler - Garbage (Municipal or Private Contract)

Am, Demke Prvt, Contract Chester, Pa,

Name Address Phone No,

Hauler -~ Rubblsh

Upper Chichemter Township own lsbor and truck Ch, 5-1296
Name Address Phone No.

Heuler - Ashes

Upper Chichester Township own labor and truck 5-1296
Name Address Phone ﬁo,

When Contrect 1s based dn Tons, state tonnage per day, week,
month or year 1in Summer
Day Week Month Year

Garbage

Rubbish p” %
Ashes X
Contract Price: Garbage_ for 195¢ _$ 3 260.00
Rubblsh_estimated for 195A § 9 000 GC
Ashes
Point of Disposal Garbage Contractor has his own
Rubbish__ . ] .
Ashes wherever the township can obtaln a dump.

*
i

\' - /rf‘ "‘/ -y r/l .
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OAMON & FOSTER
Reglstered Civll Fngineers & 3urveyors
Chester Plke & High 3Street
/ Sharon H111l, Pa.

DELAVARE COUNTY, PENNA,

REFUSE COLL&ECTION UPPER DARBY TWP.

Kindly insert a check (x) in the appropriate bracket

Collected Collected Together Household
Separately Contract
1, Garbage (x) 1:2:3 1:2 2:3 ()
2. Rubdbish (x) Yy () () ()
3. Ashes C Mew¥ Artomr Srwie, vt E0TED BY Zop. ()
4; Kovi343 5 07 ( %) TFIIATE CesdFETORS

Hauler - Garbage (Municipal or Private Contract)

}lame Address Phone No,
Hauler = Rubbish ’7;””5/”“‘9 Z‘/"p/”'[ /LA/VAE,Q.SF
Lipre Dorsy 7up GrPER L2l 8y 2 -4/00
Name ' Address ) Phone No,
e * e
Haul Ash JSoby St s P ZU“"D’”{ /ﬁﬂ&f/&‘s
auler -~ Ashes
Uiore oesy Twe ﬁ)’/z—’z Lz 5 2-4s00
Name _ Addreass Phone No,

When Contract 1is based on Tons, atate tonnage per day, week,
month or year 1n Summer
Day Week Month Year

Garbags ~
2 Rubbish /‘3;';
~Ashes’ -
RVB BIN gyttt T 1 T o7~ - <Y~
Contract Price: Garbage X &9 g0
Rubbilsh 239 coe
Ashes . ____ﬁ

Foint of Disposal Garbage ] _ . ’ ___,_/l/_éf/ ;/_éﬂi_é—'?/ )
~ Rubbish Lk, Lo, €ETH ¢ LusisTRIfE HahwH:
Ashes e




DAMON & FOSTER
Registered Clvil Engineers & Surveyors
Chester Plke & High Street
Sharon H111l, Pa.,

DELAVARYE COUNTY, PENNA,

REFUSH COLLECTION YEADON BORO

Kindly insert a check (x) in the appropriate bracket

Collected Collected Together Household
Separately Contract

1. Garbage (X) 1:2:3 1:2 2:3 ( )

2. Rubbish () ()Y () (X) ()

3, Ashes () ' ()

4, ()

Hauler - Garbage (Mﬁnicipal or Private Contract) .

C/Lbnz ﬁilzﬂiéﬂ““é; ~RD e 1 Dowrecee _Lrrieec g tovers - 787 K-/
Addres Phone No,

Hauler < Rubbish

M/WWa, 2200 M oloiiio Clve, /?44, SH-9-596¢

Name Address Phone No,

Heuler -~ Ashes

Same @
Name Address Phone No,

When Contract 1s based on Tons, state tonnage per Jday, week,
month or year 1n Summer
Day Week Month Year

Garbage
Rubbish
Ashes

Contract Price: Garbage -5 9.4080¢0 & Yyeay oz-// 7S5 €
Rubbrish
: ¢ Ashes [ #/¢ 072200 fin Yiad, rATE

Point of Disposal Garbage Qo Azflész¢,yuqyg,[Dgun44au@z$unm
Rubbish)

Ashes }_QMM af abne aoxaedy




DELAWARE COUNTY INCINERAT!
DELAWARE COUNTY, PE

DAMON 8FOSTER
CONSULTING ENGINEERS

: SHARON HLL, PA.
COTTON, PIERCE, STREANDER,
ASSOCIATE ENGINEERS

NEW YORK CITY, NY
MARCH 1956

o w4 1w ped

Car—rr

Nore |
Tigaways & 2GS




APPLIDIX =

DELAWARDT COUNTY, PENNA, n ’ o Read Miles
Plan A Plan B PIan C Plen D
Lop I1I-C App.lIIl~D AvpIII-10 App,III-PF

Aldan Boro 1.80 2. 70 2,70 2,70
Aston Twp, 2,00 1,35 2.7 2,02
Bethel Twp, 5,56 540 a2 6.07
Birmingham Twp, 7e50 B.50 3,82 2.L9
Brookhaven Eoro 3,056 2.13 2,13 1,12
Chestor City 5,00 3.2l 2.7 1.91
Chestur Twp. L,10 3,20 2. L7 1,80
Chester Hceights Boro 2,25 3,15 2,92 ©.07
Clifton Heights Bore BT 3.37 3437 3437
Collingdalc BEoro 2.25 2147 207 2. 07
Colwyn Bore 3.82 3.60 3.60 3,60
Concord Twn, C.17 6.75 3,15 1,35
Darby Bore 3.15 3.15 3,15 3,15
Dﬁrbv TWD o 3.20 2,70 2470 2,70

West Lansdowne Roro 3,08 0,07 0.07 .07
Bddystone Boro 810 1,50 11,50 LL.50
sdgmont Twp, T L.61 3,48 3,18 075
Folcroft Boro 3.71 2,70 2670 2.70
Glcnolden Boro 3.93 .70 70 < (0
Hoverford Twp. 3.95 2.25 2,25 2.25
Lansdowne Boro 2,70 L. 16 .16 Lo16
Lower Chichaster Twp, 1L.95 5.05 5,06 I..05
Marcus Iook bcre 5,51 6.30 5,06 N
Marple TWD o 5,85 2.25 2.25 2,25
“icdia Lore [L.27 3,30 L.27 5,00
Middletown Twp., 2.58 3,15 1,05 .95
i1i1lbourne Boro 3,60 “L.22 1.22 1,22
#dorton Eoro 315 2,07 2. 07 2,07
dcther Providencs Two. 5.62 L2y 3,15 3.15
Mowtown Twp. 6o L5 L.15 _ L5
Jorwood Boro l; .38 1,23 1,23 1.23
Purkside Boro 5. 28 3,37 1.57 2.13
Prosouct Parlt Boro 5,40 2,02 2,02 2.02
Radnor Twp, 7,10 5,85 5.BS 5.85
Ridlcy Twp. ' 1,95 1.60 1.5C 1.80
Ridlcy Park Dors 6,30 2.02 2,02 2.02
Rose Valley Bore 1,01 2,25 2.70 3.37
Rutledge Bore 11,50 2.25 2,25 2.25
Sharon Fill PBore 3,20 2.7 2.7 2. 07
Springficld Twp, 3,15 3,60 3,60 3,60
Swarthimore Boro L. G5 3.93 3.53 3,93
Thornbury Twp 7.20 7.87 2.70 IL,16
Tinicum Two. 0.75 520 3.26 1.26
Traincy Boro 11,20 5.20 hpOS 3.93
Uplend Bore L.95 2,70 1.57 07
Unpcr Chichoster Twp. .50 3,82 1,50 ,72
Jonor Darby Twp, 2,25 3,15 3,15 3,15
Tppur Providencce Twp, 1,38 [.,61 1..05 1,50
Yoadon Bore 3,93 .50 h,,O .50




DELAWARE CCOUNTY, Pufria, APPCNDIX X+~ ¢ h
Ten liiles per Day - 1955

Plazn A Plan B Flan C Flan D
App III-C ApPpL.III-D  App,ITI-E  App,ITI-F
Aldan Boroe 11,90 17,39 17.80 17.80
Lston TWD, 22,00 11,20 26,65 21,80
Bethel Twp, 1b,18 1het2 20,290 16.50
Sirmingham Twn, 11,10 12,50 __5.62 3,03
Brookhaven Boro 19,32 10.62 10,62 503
Chester Gity 605,00 361,00 278,00 126,00
Chester Two. 2Te1l0 21,15 IETéo 11, 7L
Caester ilei~hts Roro 1,76 RN 6 .07
ClilTton Ael"h s Boro 8,55 3,30 TB,BO 13,3C
Collingdale Boro 36,00 3¢,08 30,55 39.65
Colwyn Boro 13,46 12,70 12,70 12,70
Coacord NTwo, 19,10 _ 2. 80 _ 11,50 .97
Darby Borge 71,20 71,20 71,20 71.20
Darby Twp. 51,10 1.3.20 1.3.%0 [3.20
East Lansdowne Boro 20,16 35,00 35,00 35,00
Eddystone Boro 1,80 23.20 _23.20 23,20
Tdanlont Twp, 9,15 LI e T.5T
Folerof't Boro 26,30 16,20 19520 19,20
Glenolden Bore 16,60 9,20 22D 9,206
Haverford Twp. 312,00 178,00 178,00 178,00
Lansdowne Bor> 62,00 95,1 95,k g5l
Lower Chichester Twp. 26,50 31.30 27,10 26,50
Marcus Hook Boro 31,00 35,00 31,30 29.70
Marple TWp, 10L .00 1,0.20 0.20 _Lo.20
Media Fors 12,50 33,00 33,00 33,00
Middletown Twp. 29.10 36,00 L6,20 15,85
Millbourne Boro 5.10 6,07 0.07 6,07
Morton Boro 9,05 Tol2 112 7512
Nether Frovidence Twp, 71,00 56.20 11,30 [11.30
Mewtown Twp, 62,00 111,70 11,70 11,70
Norwood Boro 39,60 11,10 11,10 11.10
Parkside Boro 17,50 11,20 5.20 _ ___T7.07
Prospect Park Boro 506,00 20,80 — 20,80 20,80
Radnor Twp, 208,00 172,00 172,00 172,00
Ridley Twp, 212,00 77,00 77,00 77.00
Ridley Park Boro 66,)10 13,40 13,40 13.440
Rose Valley Boro 3,60 1,93 2032 2.77
Rutledze Eoro 5.83 3.2 3.4l 302
Sharcn nill Boro 32,90 25,00 25,00 25,00
Soringfield Twp. 109,20 120,60 120,60 12,60
Swarthmore Borc 115,80 36,60 36,60 36,60
Thornbury Twp, 27,20 29,90 10,27 15,72
Tinicum Twp, 62,0l 30.20 30,20 30,20
Trainer Bors 14,00 17.00 13,60 13.10
Upland Boro 38,20 20,82 12.13 S.17
Upper Chichester Twp, 55,70 117.60 55,70 58,L0
Upper Darby Twpa. 330,00 160,00 160,00 L6000
Upper Providence Twp. 35.00 36.70 36,010 35,70
Yeadon Boro 72,00 82,50 82,50 £2.50
T.mi. /da° 3.251,56 2,572.5L 2,4,35.63 2,21 6 38

Temia/yr.(300da) 9?5 168,00 771, ’762.03 730 6&9 00 661.920:,06



